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Description 

"flrtTWfl the '"mention 
s 1 Field of the Invention 

This invention relates to a novel receptor protein which recognizes a cytokine, more particularly, to a novel polypep- 
tide which recognizes interleukin-18 (hereinafter abbreviated as "IL-18 ). 

w ? n^intion of the Prior Art 

IL-18 is a type of cytokine or substance which mediates signal transduction in ™™™X™£ S ™"^\ 
n J Patent Kokai Nos27 189/96 and 193,098/96 and Haruki Okamura et aL, Nature, Vd.378. No.6 552, pp.88-91 
S^rrS designated as "interferon-gamma inducing factor" immediately after rts discovery: This 
, s S'aSon wTcKSr into "IL-18" in accordance with the proposal in Shimpei Ushio et al.. The Journal of 
is designation was changec nater mio preform consists of 157 amino acids and possesses proper- 

2TSS*S SS^ffiZ* of interferon-gamma (hereinafter abbreviated as W) 
is kn^n as useful biologLlly-active protein, as well as of inducing and enhancing the generation and cytotox- 

Luch as antiviral, antimicrobial, antitumor and anti-immunopathic agents which have been in great expectation because 

siana^u^nTSmun™ sys em Therefore, excessive amounts of cytokJnes may disturb the equina .n ^mune 
ESSmtZ ara^ucec Tor administered in the body of mammais. The surface of usual mamma an cete m^ 
hSTJ^ srtes or "receptors" which are responsible for recognition of cytokines: Secreted cytokines transduce no 
2^Ss1S?hX araSund tote receptors, in normal immune system, there wouW be definite equ ibna between 
me r receptors. Thus, in this field, with the purpose of developing and reeling L- 8 as phar- 
ZSSThSwDtL clarrfication of physiological activities of IL-18. an expedited establishment of mass pro- 
Z^S^SSS^J^B receptor'hereinafter abbreviated as "IL-18R") have been in great expectation. 

g V mmqr Y nfihe Invention 

In view of the foregoing, the first object of this invention is to provide a polypeptide as IL-1 8R which can be easily 

^^s^nSXie^'this invention is to provide uses of such polypeptide as pharmaceuticals. 
The third object of this invention is to provide a DNA which encodes the polypeptide. 
The fourth object of this invention is to provide a process to prepare the polypeptide. 
The f ifth object of this invention is to provide an agent to neutralize IL-18 using »he polypeptide. 
ThS*iectof this invention is to provide a methodtoneutralizelL-18usingthepolypept.de. 
W en^gSy 2nd lively screened various means which might attain these objects, 

pSSS^ We Slated and characterized this substance, revealing that * nrt» ~| prt. j* 
ESS it well recognized and bound IL-18 even when in isolated form. It was also found that the IL-18R 

alSby^ecombinamDNAtechnN,ues using such^ 

More particularty. this invention attains the first object wrth a polypeptide as IL-18R. which is obtainaoie mrougn 

gen SSn attains the second object with an agent for IL-18R susceptive diseases, which contains as effective 

ingredient such polypeptide. 

This invention attains the third object with a DNA which encodes the polypeptide. ovrwoecinn a 

This iZtion attains the forth object with a process to prepare polypeptide, comprising bringing into expression a 
DNA which encodes the polypeptide, and collecting the resultant polypeptide. . .. . ^ D 

mt^^rT^fb object wrth an agent to neutralize IL-18. which contains as effective ingredient the 
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""^SLto ««. m s«» - > m-d «i> IMS. d»»M by -owing «. pb*»p*. 
1996. 

Rrirf Explanat ion o'the Accompanying Drawings 

FIG. 1 shows that the monoclonal antibody MAb #11 7-1 OC binds to L428 cells and IL-18R while competing with IL- 

18 - FIG 2 is an image of intermediate tone given on display, which shows IL-18R on gel electrophoresis visualized by 
♦ha Western blotting, method using the monoclonal antibody MAb #117-10C. ....... 10 

fS 3 shSe inhibitory action of the monoclonal antibody MAb #1 17-10C on the activity of IL-18. 

FIG. 'f^ch'Xam obtained by applying to IL-18R an immunoaffinHy chromatography uang the mono- 
clonal antibody MAb#117-10C. 

RGesrTtCu^ 

FIG 7 shows the structure of the recombinant DNA TpEFHILIS.fW of th.s .nventtoa 

F G I hows Z structure of the recombinant DNA "pEFHILI 8RD 1 -2-H" of this .nvenfon. 

FIG 9 shows he structure of the recombinant DNA »pEFHIL18RD1-H" of this .nventon. 

Fig! 10 snS the structure of the recombinant DNA "pEFMIL18RSHT" of ft. -J*^ n fac . 

Throughout the Figures, the symbol "Pcmv" indicates the cytomegalo virus praratx. ERrf tjjjtaw*^ 
lor promoter; "IL-18R cDNA", the cDNA encoding the polypeptide of ^^^^f^SSS- 
encoding the soluble polypeptide of human originaccordmgtoth.smv^^ 

soluble polypeptide of mouse origin according to this invention. 

retailed Bs SfiOBfifiD ^ Hhft lnvention 

Thic inue ntinn relates to a polypeptide as IL-18R, which is obtainable through gene expression. The polypeptide of 

sequence of SEQ ID NO.21 . i nus, me worumu k no „ 21 { example, those which contain 

those which wholly contain the amino add sequence of either SEQ IE NOj>0 or 21 - f °J e ^ ' ^ one or 

the same amino ackt sequence but wrth amino acid 
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„ ■ . <ti tho ona as described above recognition sites for appropriate restric- 
example, one can link to the 5 '-and 3^term.n, of enhancers, as far as the final polypeptide products 

tion enzymes, initiation and termination ^ on ^ r °2^ o in this invention shal. mean, in addition 

do retain desired physiological actw,tes. Thus^ 

^Tottain such a DNA from natural source, for example man^an jJ^tTSSS^ 
cells, interstitial cells, chondrocytes. ^.^^Se prepared with reference to the 
of human and mouse origins are screened with ^"^^^^ are cel) | ines which are obtained by estab- 
amino acid sequences of SEQ ID NOs;12 to £ ^^^SS^am. MOLT-16 cells and PEER cells 
Hshing hemopoietic cells including lymphocytes n cells such as L428 cel. (PERM 

described in Jun Minowada. Cancer pp. 1 18 ( ™ human and mouse DNAs obtained .n 

BP-5777), KG-1 cell (ATCC CCL-246) and ^ SEQ lD NO s:1 and 2. For example, as 

this way usually contain a part or whole cel. derived from a patiertwi* 

shown in SEQ ID NO:7, the DNA obtained from L42 cell a ^ J W amino acid sequence of SEQ ID 

Hodgkinsdisease, consists o^^ 

NO-20, and another nucleotide sequence encoding ^^^^^ oi SE Q ID NOs:22 to 25 are usu- 
Suence of the SEQ ID NO:1 . Soluble polypeptide wrtri trie an.no «x sequen ces ^ ^ & ^ ^ ^ 

aS encoded by respective nucleotfle <» ° ££££ sequence encoding signal peptide is linked 

shown in the nucleotide sequences of SEQ JC I NOs* to 11 .a nuc ^ ^ „ , 

to the 5'-terminal in the nucleotide ^SS^SSL^mwm^mm by PCR method once they become avail- 
chemical synthesis, and in any case. ^As c an be a mpl ™ y ^ ^ ^ 
able. By the way. the amino acid sequence i of Chemistry , vol.271 . pp.3.967-3,970 (1996). 

The DNA of this invention is usually prepared into ^*222XU»» vector ' ran 136 pMpW,d "f 
DNA. which consists of the DNA of this irwerrtiav ^1^^^%^^ of vectors which can receive the 
usual recombinant DNA «S!S^ BCMGSNeo. pcDL-SR* P KY4, pCDMS. 

DNA of this invention are plasmid vectors including *^ JJJJJ™ J, ises otner nucleotide sequences, or 
P CEV4, P ME18S and pEF-BOS. Autonomously "J^^XJ ^ sequence and/or selection marker 
example promoter, enhancer, replication origin X&mm ^ ^MoS Egression of the DNA becomes artW- 
S facLe the expression of the DNA of invention^ .n part jJJJJ^ shock protein promoter or inter- 
„ ciallyregulatawe upon external stimuli wrier ^^j5*^tT«*^ 

feron-a promoter as disclosed in ^^ZSLwT^i!^ this invention into such vector. More particularly. 

Conventional methods are feas.ble vector are firet digested with restriction enzyme 

a gene with the DNA of this invention and an au1^omoi« Ugation 3 of DNA and vector fragments 
arxi/or ultrasonication. then the resultant DNA and vector ^ ic , 0 particular nucleotides. 

<o become much easier when ^^^^S S S SmaTS £* and Xriol. To ligate DNA and 
tor example. Accl. BamHI, WOBjJJ HWW£J. JJJ J*** ^ ^ .„ ^ „ ( , ^ ^ recombina nt 

in preparation o, the polypeptide. 

Such recombinant DNA is ' rrtr ^ uc . ' Dl^^ori^a^^ns a% feastole^n this invention, it is preferable to choose 
« Althougri conventional riosts of microbe, amma. a* a* « pharm aceutica.s. Examples of host 

a host of yeast or mammalian origin in case tha tafm L« JJ^JJ. J of ian. monkey, mouse and hamster 
cells of mammalian origin are ^^^ & ^^X^^k CHO-K1 cell (ATCC CCL-61), CV-1 cel. 
origins, in particular. 3T3 cell ATCC CCL-92V C127I ^^^^2) MOP-8 cell (ATCC CRL-1709) and their 
(ATCC CCL-70). COS-1 cell (ATCC ™^6SQ) HeLa ceH ^^ ^ n , conventional methods, for exam- 
50 mutemstiains-Toir^oducemeDNAofthis^ 

pie. DEAE<fextran method. raloum P n ^ te S" S 'Sus aSnovirus herpesvirus and vaccinia virus. To select 
injection method and viral infection method using retrovirus , adenovirus p d , he trans , orma nts are culti- 
among the resultant transformers a cIcnewhK* ^^JjJ^ ^uSon of ihe polypeptide is observed, 
vated on culture medium, followed ^f^^S are detailed, for example, Mken-lgaku-Bessatsu 
55 Recombinant DNA techniques us ^hotf eel ^^^f^J^T^ KUHOKI. Maseru TANIGUCHI and 
Sa/bo-Kbga/cuHa^*^ ano j^n-tgaRu-Bessatsu, Biomanual 
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Kenichi ARA.. published by Yodosha Co Ltd- «JJ*£^ ^ ^ jnside and/0 r outside the host ceH when 
The transformantthus obtoined ^^.^SSc^Sl culture media directed to cultivation olfcans- 

cultivated on cutture medium. Such as base inorganic ions such as sod>um ion. 

formants. which are usually composed b> r add^to buffer^ wa sources , nrtr0 gen source^no 

ootassium ion. calcium ion, phosphoric ion and ch one ion mine . ^a,™ sera , hormones, cell growth fac- 

ffaTvhamins^ medium. Ham's F12 medium 
L and cel. adhesion ^orsJ>art«uter mecte ^™ med ium. R.TC 80-7 medium RPM-1630 

IMDM medium. MCDB 104 medium, MCDB 153 medium, iwew containing the polypeptide by 

Slum. RPM.-1640 medium and WAJC 404 medium. ^ft? ce ,.s/ml. preferably. 1x10*-1x10« 

conditions. j . iu . . .. „ to ultrasonication. cell-lytic enzyme and/or detergent to 

The cutture product obtained in this way is first subject* I to unraso ^ centri(ugatl0ni 

disrupt cells, if necessary, then polypeptides are s ^^^^Z^ from cel. or cell debris is sub- 
followed by purHication. In the purification, a culture pro 7 e ins, for example, salting-out. dialysis. 
°cted to conventional methods common , « , "J^J^dSSSK & « ltration chromatography, adsorption 
Nation, concentrate 

20 chromatography, isoelectric focusing chromatog *> electrophoresis which are used in combination. 

20 a^cbr^t^ 

if necessary. Thepurifiedpo^^ 

,L-18 and monoclonal antibody, disclosed m Japanese Paten ko ^ , mrnun oaffinity chromatogra- 

No.356,426/96 by the same applicant, are ver, , us* ^^^JSSJSlia costs and labors. 
25 phies using these do yield a .^ u ^^^ treatment and prevention of various diseases 

The polypeptide of this invention exhibits a tma, ™*™:™' a numan tne polypeptide recognizes and binds 
reXgrrome^ 

IL-18 which may activate immune system. Immune s?*"^*^ of fe rature . When mammals receive a graft 
Sign substances, may cause unfavorable reaction and immunoreaction against 

3 o of organ, for example. sKin, kidney, Hyer. ^^^^^0, and proliferation of lymphocytes. Similar 
alloantigen may activate T-cells. iiMnr " f ^^ r ^ to X h SroantigerS. tor example, allergen* which are 
phenomena are observed in case that host recedes the ' ■JJJJJ* ^ b SUDStances which must be recog- 

not recognized as self. In autoimmune d * ea ^ 

nized as self. The polypeptide of this lwe T " ^^^tSSde suppresses or regulates the immunoreaction 
35 eases resulting from such an immunoreactiorH ecause toe pojypep • 0 PP ^ && ^ tQ .„ 

when administered in mammals including ^^^^^^ <*" be *"« and/0f P revert< * * 
tion shall mean all the diseases resulting from for example , re jection reactions associated 

the direct or indirect action of IL-18R: Partcular *»^J**££^ includ ing pernicious anemia, atrophic gas- 
«£ a graft of organ as described above, autoimmune and stage ulcerative c0 ,j tis . cold aggluti- 

S, insulin-resistant diabetes. Wegener O^torm^^ ^Satoetic ophtalmitis, hyperthyroidism, 
nin-relating diseases. Goodpasture's s^rome PJJ^JJ autoiVnmune hemolytic anemia, myastoerua 
juvenile onset type diabetes. Sjogren s ,^™^ 

gravis, systemic scleroderma, systemic lupus s'^™ 1 ^ ^ow's disease, leukopenia. Behcet's d,s- 
22Xtt^tttt&~ action or administration of excess. 

^Tbus. the agent for susceptive ^S£S«S» 
would find a variety of uses as art " auto 7^^^^ directed to treatment and/or preverrtion of 

hematopoietics, leutopo'^^ 
susceptivediseasesas-^ 

pension, paste and solid forms ^h contain >W£Ea!l» types and symptoms of susceptive disease. 
20 wA« %. dependertly on the forn^ of agents as well a" 
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Examples of the biologically-actove substances ^ " ""JJtarfne mustard, chlorambucil, azathiopnne, 6-mer- 
nitrogen mustard, triethylenethiophosphoram.de "JJSS Carabine, methotrexate, aminopterin. mrto- 
captUne.e-thioguanine.e-azaguamne.S-az^ hydrochloride, doxorub.cn 

mvdn C daunorubicin hydrochloride, actinomyon D. p^^ine hydrochloride, adren- 

h^Noride. cydosporin A. ^Z7^ZZt\o^ tor examp.e. antfcod.es respec- 

ocortical hamone and auri colled; rector ^ interleuki n.5 receptor protein, inter.euk.n-6 

tively against interleukin-tre^ 

receptor protein, interleukin* receptor protein Jjjjjj^ r ^ e J tor and interleuKin-8 receptor. 
TNF-o receptor. TNF-p receptor. ,nter,eutan ^ r ^^ pharmaceuticals in minimal dose unit: The 

The agent for susceptive diseases according to *«J^JJ*^ p3ed in to a physically united form surt- 
woiding "pharmaceutical in minima, dose unit represents those ^J^^pon*5 to its single dose or mul- 
Se fo?pnUcription and also allowed to contain the polypeptid M«P granule, tablet, 

"pie (up to 4-fold) or divisor (up to 1/40) ^ry ^e ajeri for susceptive diseases according to 

capsule sublingu^^ 

tws invention can be administrated through both °^Pf the polypeptide is administered through oral 

in treatment and prevention of 8US f or lavenous route at a dose of about 

^TnS^^ 

therapies, the DNA of this invention is firs, inserted m a ve^d^rom ^ %aU ^ IBKmm . then the 
adeno-associated virus and. atternat. ve * **e*l* !"! ££ 18 suscept ive disease and. alternatively, mtro- 
inserted or embedded DNA is directly ^^g^^JS^^ h *• ■*«•* ,n 
, duced into lymphocytes, which have SSS cells similarly as in the usual gene therap.es. the 
gene therapies, by introducing the DNA danced and this would strengthen adoptve 

cytotoxicity of effector cells aga-nst tu ^" d .^ cltelJh have been extracted from a patient, are .ntroduced 
immunotherapy. In tumor vaccme gene ^^J^SJ* allowed to proliferate in vitro to a prescribed level 
with the DNA of this invention similarly as !|]^ e ^^JJL^j tumoral s act as vaccine in the body of the patient, exhib- 
and then seff-transplanted to the patient: ^^XXStd this invention exhibits a remarkable eff icacy in 

iting a strong and antigen-specific '^f^^^J^^ vial diseaseS ' in,6Cti0nS "* 
genetherapies for various diseases.rrclud^g^ 

the polypeptide of this invention, in part.cufar. that in soluble torrr is i use jngred ient the polypeptide and 

Co., Ltd., Tokyo, Japan (1993). 
so Example 1 

rrrnnrnthm and fth a r acteri7ation °* "-' 18R 

FY^mple 1-1 

55 

p r oparatif>n Qf 1L-18R 

^ — ... *p— • «- - - — ' < " w 10 6W,ess 
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• ^^moirriorsal areas wrth about 5x10 5 cell/animal of L428 cells 
their possible immunoreaction. subcutaneous* and ,ed in USUa ' T! 

h FER^P-5777). a type ot 

or 3 weeks. The tumor masses, subcutaneous* occuirea. mam u ^ cells. 

X. manner in serum-free RPM.-1640 medium ^■^^; i)-0 «^ % NH.art170^Tl* 
TheproHferated cells were added ^'^Sr*-^^^^ 
HQ buffS ( P H 7.7) in an amount 10-fo.d J^^SS JJ^L amount of phosphate buffered l*n* 
at 2 OOOrpm for 10 minutes. The cells were then W^^"™V T 1 J OOOrpm resuspended to give a cell densrty 
ereler deviated as »PBS ? . stirredco ^^^^ZZ^^ "POLYTRON". a cell ^ 
of about 1x10 8 cells/ml in 10mM Tns-HO J |he resultant was added with 10mM Tns-HCI 

rupter commercialized by Kinematica AG, Utt ^ C ^„!r^ a final SUC r 0 se concentration of 0.2M. and centr - 
buffer (pH 7.2) containing both 1mM MgCI 2 and 1M sue ose to groat minutes, followed by col- 

SaM.00<Utoco^^^ - 12mM 3 . [(3 . 

So »e precipitate. The precipitate was added wrth jM» 10nt| ethy|enedi . 

Smidopr J)dimethy^ s«rred at 4-C for 

aminetetraacetatic acid (hereinafter abb eviatea » ™, supe rnatant. 
6 hours, and centrifuged at 25.000rpm for 60 mm J "J*", SEPH AROSE 6B". a gel product tor An* 
The supernatant was charged to , a column ^ Uppsala , Sweden, pre-equilibratedm PBS with 

chromatography commercialized by Pharmacy J^JM £ mM ShAPS. and then charged with PBS contam- 
12mM CHAPS, and the column was washed JhJgJJJJJ monitoring the protein content in the 
inn hnth o 5 M N-acetyl-D-glucosamine and l2mM CHAro wniie ™ a !- olbance 0 f 0 16-0.20 were collected and 

aCTce^u^ 

nad been 125, - ,abel,ed in n a 

A small portion of the solution was sampled, added .^^J^polyetHYLENE GLYCOL 6000", a polyeth- 
man^ncu'bated at 4-C for 1 hour, ^^SZ^ da^commercialized by E. Merck Postfach. 
ylene glycol preparation with an averaged ™ ,e °^^^^^ 
Germany, and allowed to stand ^ence«h^ 

uct was centrifuged at 6.000rpm ^'T^JS^SSR which Sua non-labelled human 1L-1 8 was ; used 
oactivity. in parallel, there was provKted^ ano*er sectons as control ^ h M revealed that the 

alongwith 12 WlledhurnanlL-18and^ e indicated ^ ^ aqueous so lut.on 
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3 5 pj^ing aMitx to monoclonal antibody 
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M Zm***> a*cdy ~^ ra,K -?"? r ^!? 21 £E*S«i Vlabetod human Ml mpa* n 
menud «■> 0.1 * * *«*• T ffJEJS miles S*se»«rtl». ««* «■ suspenaonwas 
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{W hole binding ) -(Testing) . 

Percent Inhibition = binding) - (Non-specmc binding) 
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F^cro,^^ 

50,1 solution with different concentrations for onalant body MAb #m an additional 30 minutes. 

Med at 4'C for 2 hours, added with 4ng 125 l-labelled human IL 18. ana agrai iC e-chilling conditions 

SCeSyeachmbcturewasa^ 

for 30 minutes, added with 250,1 of *jSSSc to 5 minutes, followed by collecting the resultant 

to seen in FIG. 1, in both casts ol u ™ ™Ltonn antetody MAb #117-100 elevated. Tns ««« 

, 8R were inhibited much mote as the concenttahon or ™™«™™ , L .,J B on m , ^nace of L428 cell in a laahon 
MM monoclonal anhbod, MAb .117-100 ™>^"»^^%Z i„ Example 1 dU contain a protein 
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F*amole 1-3 
WPQt^rn blotting 
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Apor^ofthe,,^™^^^ 
ume o!a mixture solution of 2.5 w/v % uang 10-20% gradient ge. but usjng 

separated into respective protemaceouscorrponentson «> n vem.o , manner to a nrtl0 cellulose 

no reducing agent. The proteinaceous components on the £ Tris . HC , ^er (pH7.5) with 10ng/ml 

m^ne*^ Japanese Patent Application 

of monoclonal antibody MAb #1 ^\ 0 n C u ^?^ K ^ E ^ mob i, iz ing agent commercialized by Darnjppon 
No.356,426/96 by the same «M 0 * * « ' f detergent commercialized by City Chem,cal Corp.. 

Seiyaku Co.. Ltd.. Osaka. Japan, ^^^^^J^^TmmiOlotm^^tmmB^ 
New York, U.S.A., and washed in SOnnM .^ | 5^^^r^° an appropriate amount of an anti-mouse .mmu- 
body The membrane was then soaked in Tns-HCII uff er £ vA , % -BLOCK ACE" and 0.05 v/v % 

n7g obulin antibody of rabbit origin ^^^X^^ ^ ° ° 5 v/v % " TWEEN 2 °" and 
"TWEEN 20" for 1 hour to effect reaction, washed in 50mM Tns HCI ™« <P ' He ^ ntSi US .A. 

dXed using ^CL kH", a kit for de^ 

At the same time, there was provided a ^^f^t markers were bovine serum albumin (67.000 daltons). oval- 

STsrMKS^srssrs^ — — > - — - 

never found in Lane 3 (without monoclonal antibody). 
Example 1-4 
50 InhiW™"* H -18 activity 

Kaid,MMOOOO^,.andM^ce.,M«— — "SS^SS-S 

e^inRPMMddOn-^J^ 

«5« 2 S CIS daiS" ZSelen, Application No.356.4** * .he same appl,- 
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ipWftwcMftle in a M. ££££££ SmSS Uyn» immunoassay. In pareM I» 

Inslitute 01 Health. USA. and expressed in me Interna*™! . ^ ^ „ 

The res* in FIG. 3 W«ed £ ^SS^Z £££ I« "» fl 17-100 



of IL-18toKG-1 cell. 
Fxam ple 1-5 
15 Pyrifirfltinnof IL-18R 
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. „m Q n«hnH U MAh #117-10C obtained by the method described in Japanese 
Seventy-eight milligrams of a monoclonal J"**^ amount of distilled water and 

Patent Application No.356,426/96 by tomwW J* e hours. Thereafter, in usual manner, 

KSsrsSSssssa 

adsorbed components. The column was then applied " f |L a 18R b ^ meth od in Example 

<*^^ i ^^^ m ^^\.. m ^ al M irKubatedinPBSat100»Cfor5minutes.anddetermined 

Further, a portion of the purilied IL-18R obtamed.n the^^ 
lyz ed against PBS at ambient "V^TT*^ %££^ZL^ by Pierce. Rockford. 

r^^h«o. as reducing a^ 

The apparent molecular weight for this conjugate d ML-18 « and M <MM m* autoradiogram. 

SSd iTaES daltons on the assumption that IL-18R binds one human IL-18 molecule. 



Fxampie 1-6 

Parana mapping of IL-18B. 
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an additional 2 hours for destaging in the ^^^^SftSS^^ % aqueous acetonitrile con- 
part in the gel. molecular weight of 80*00-1 1 °;°° 0 ^^ , he gel slices were lyophilized. 
taining 0.2 M (NH 4 ) 2 C0 3 and repeated* ^^^^^ZaZ^Q added with appropriate amounts 
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^byPromegaCorp..^^ 

Atter suspending with 10 v/v % aqueous acetic acid I soM on the «d» wm temperature, after which the 

commercialized by Pharmacia LKB SSSCSfc acid containing 80 v/v % aqueous 

tic acid, and then applied at a tlow rate °"°°^' n ™* P^ 8 ^ J™ % over 160 minutes immediately after appli- 
ac^nitrHe under Hnerg^ 

cationoftheeluent.Whilerr^^ 75 and 77 minutes after application of 

collect respective peptide fragment 1". "peptide fragment 2", peptide frag- 

the eluent. The peptide fragments JJ-*l2S^2S SSnrt ? T*** ** ment 7 " and " pep,Kle *" 8m8nl 
ment 3". "peptide Iragment 4". "peptide fragmerrt 5 J****^^ g P P uence u S sin g "MODEL 473A". a protein 
8" in the order of elution) were analyzed .n usual manner for mm £«J* ^ ^ 1 tQ , bore ^ 

Tno^^ 



20 



in FIG.5. 
Exampje2 
Preparation of DNA 
pimple 2-1 
25 Pre paration o f total RNA 



30 



35 



riepmiiw w. ^ 

, .. , PP rm rp 57771 were suspended in RPMI-1640 medium (pH7.2) supplemented with 
in usual manner, L428 ^<F™SS*2»Ic^Mr!^ up the cuftivation. When the cell density reached a 
10 v/v % fetal bovine serum, and proliferated at 37 C wnue sca«ng w containing both 6M 

prescribed level, the proliferated o*. »were collect* I Tin d^pted wit? , a homogenizer. 
guanWine isothiocyanate and 0.5 w/v% sodium ' N ;^*^^^ poured with the cell dis- 

Aliquotsof 0.1MEDTA( P H7.5 JSt^ to ultracentr«ugation at 20'C at 

ruptant obtained in the above m layer over the EDTA un each ^ jn 15ml< entrifugation tubes. 

25 OOOrpm for 20 hours to collect the RNA tract on. The RNA ° * 4;1) ^ for 5 minute s 

added Z an equivolume each of a mixture so.ut.on ^ ( ^ as added with 2.5-toW 

and centmuged at 4-C at "-J^"^ ^C£S^«- RNA. The predpKate was collected 

the total RNA originating from L428 cell. 



40 Fxampte 2-2 

preparation of mRNA 
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Anaqueoussolu^onconta^^ 

of 10mM Tris-HCI buffer (pH 7.5). conta.n.ng MhlfflMED ^and^l ww% g ^ ^ an ^ 

total volume to 1 ml. The mixture solution was added wrth <*° C tor 5 minu,6S a " d "»** 

gonucleotide of (dT) 3 o commercialize by Japan F»*e K K ^Jj • 5mM NaC , jncubated at 37 -C 

lyophilized to obtain a solid of mRNA. 
Exam ple 2-3 

Prp paration o ' ™A franment gnggdiog polypeptide 
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fen tube, added -h ™ ng 0. anmRN* ^2^^^^-^**-"**" 

mixture containing a first strand cDNA. rt . icn PO i ymfrase* a DNA 

Twenty liters of the rea^^ 
polymerase commercialized by Stratagene .CknnQ J^J^^JJl Tpg Lch of oligonucleotides as 
25mM dNTP mix. both commercialized by ^atagensCtang Sterns, a*eW^M ^. TCA GTCcJvCGCCACCAT- 

sense and ^JS^SS ^ had been prepared 00 
GAATTGTAGAGAA-3' and 5 "^CGGCCG^ Vol.271 . pp.3967- 

was sampled and used in usual manner to transform XL1 -blue Mnr i\am>i a 
ized by Stratagene Cloning Systems, California, U.S.A. 



25 Prpparation o * rprnmhinant DNA 
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35 



^orman^ 

otide sequence of SEQ ID NO:7, ^ e ^^^ d n.^*^^^ ^ ptasr^ ve^o?wltt a modified multiple cloning 

of the obtained DNA fragment was added with ^.^^ ^™ ^ p rediges ted with both restriction 
site, commercialized by Invitrogen Corporajon San Diego. U.SA ^"'J^ KIT VERSION 2". a 
enzymes A/of. and J0»l and subjected to ^ C J£, h £^ ol the reaction produ ct was sam- 

ngation Ml commercialized * Ta^*"^^^ a* commercialized by Strat- 

pled and introduced in usual manner ^ X U BLUE MR _ ^ a contained a recombin ant 

agene Cloning Systems. California, U.S.A., to obtain \ fransformantcuN^u 

D 9 NA "pcDNA/Hu.L-18R" of this SSZmm of SEQ ID 

40 shown in FIG. 6. 
Exame!e4 

p rQ paratinn nf transformant 

45 AtransformanTcDNA/Hu^^ 

taining 100,9/ml amp.ci.lin and cultured at 37-C for 18*wr* aft er wh *h fibroblastic cell line 
treated in usual manner to obtain the plasm* ^B*£* C^ATCC ^ I 

transformant cells which contained the DNA of this invention. 



Example 5 
55 PyWfll^Q'P 01 ^^ 
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cells/ml and cultured a t37'Cin5v/ V %C0 2 incubatorfor3days. AHer ^^*W e ^ ,ro ^^/ M 
SSSiZi 5mM EDTA and 0.02 w/v % NaN 3 was placed in the curture ^^^^^ 
After washing in PBS. the proliferated cells were rinsed in a buffer containing 20mM HEPES 10mM KCU -5mM 
MnQ ^d 0 iZ ED?T (hereinafter referred to as "hypotonic buffer), and suspended in a fresh preparation of the 
SSTc hufTto oive a eel denX of 2 x 10 7 cells/ml. The cell suspension was homogenized wrth a Dounce-type 

remove both cell nuclei and intact cells, and dialyzed overnight against PBS ^tam^rn^ < CHJP& 

The dialvzed product was charged to a column of immobilized monoclonal antibody MAb #1 17-1 0C prepared t>y 
.hp ^In^SanS V Tm *was then applied with PBS containing 1 2mM CHAPS to remove non-adsorbed com- 

and fractionating the eluate. was applied to the column, and the eluate was fractionally collected Jf**^ 0 " 
fhl chSS Sprite of the polypeoMe of human origin by the method in Example 1-1 us.ng 125 Habelled human 
MS sScfed ^ 

tide with the amino acW sequence of SEQ ID NO:20. The protein content ,n he ' ^ «"*»* g*S M ^ 

The polypeptide thus obtained was studied for physicochemical properties by the methods i ml Example * 
result thepolypeptideobtained in this Example contained each ammoacid sequence .n SEQ '° NOsJ 2 « s p f?^ 
S aSd^uences. as well as exhibrting p^iologicalactivraes which were s.m,lar to those of the IL-18R from L428 

cell. 

20 Example 6 

fi/?||i hl» polypeptide fro m human orioin 
Example 6-1 

25 

"'T'^" ™™mhinant DNA 

One nanooram of a recombinant DNA "pcDNA/HulL-18R" obtained by the method in Example 3. IOjiI of IOxPCR 
h^andZo 25mJ dN?P mix were placed in O.Sml-reaction tube, added with 1 microliter of 2. unrts/microlrter Pfu 

Tz ^EZbi *■ given order, then to 35-time cycles of incubating at 94'C for 1 minute. 60'C for 2 minutes and 72 C 

35 for 3 minutes in the given order to effect PCR reaction. 

Fr^ r^nc^rams of the obtained PCR product was added wtthlr^ of p^ 
mercialized byTakara Syuzo Co. Ltd.. Otsu, Shiga. Japan, and reacted using "DNA LIGATION KIT VERSION 2 a una 

by Takara Shuzo Co. Ltd.. Otsu. Shiga. Japan, at 116-0 for 2 hour, Me 
ment as the PCR product into the plasmid vector. A portion of the reaction product was sampled and XL1 MRF 
40 W& a sL of EM**** co// commercialized by Stratagene Cloning Systems. Cahfornia. U.S.A., was transformed 

lh ThrtianS™tained in the above was inoculated in LB medium (pH 7.5) containing io*gM ampicilUn and 
aJSi SS?C for T^Z after which the cells were collected from the cutture and treated in usual manner to 
£ t TZSToSL After' confirming by the dideoxy method that the plasm* DNA . coined M nutolft 
45 sequence of SEQ ID NO:10, the plasmid DNA was exposed to both restr.ct.on enzymes Not\ and Sa/I, .atd 100 of 
fh^r^nlrt nNA fraoment was added with 10ng of "pEF-BOS", a plasmid vector prepared in accordance wrth the 
m e et£X^^^^ 

predated wrth both restriction enzymes Afofl and Xhol, and subjected to ligation ^on using LIGATION \m 
VERSION 2", a DNA ligation krt commercialized by Takara Shuzo Co Ltd.. Otsu Shiga, Japan at 16 C for 2 hours. A 

™ nnrfon of the reaction product was sampled and introduced in usual manner into XL1 -BLUE MRF KAN , a strain o 
S^o^SZSid by sXagene Coning Systems. California. U.S.A.. thus 
-EFH.L18R-14" which contained a recombinant DNA *EFHIU8R-14"o. ^^JSKHJ^ 
"nEFHlL 18R-14" was analyzed in usual manner, revealing that in the recombinant DNA, a cDNA EFHIL18R-14 cuna^ 
Scomaini "e nucSe sequence of SEQ ID NO:6 encoding the polypeptide of this invention, was .ocated 

55 downstream the elongation factor 1 promoter EF1 oP as shown in FIG. 7. 
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Example 6-2 

Prgpp.'rtf ft n ^ ^"sfor" 19 ^ 

a . * rma nt -PFHiMflR-14" obtained by the method in Example 6-1 was inoculated in LB medium (pH 7.5) con- 
5 Atransformant EFHIL18R 14 H .^ n *7 0 ™ 18r ^ after which the cells were collected from the culture and 
taining 100ng/ml ampiallin and cultivated at 37 C for CRL-1650), afibroblastoid cell line 

to transformant cells which contained the DNA of this invention. 
Example 6-3 

Prcpnmtmn til soluBfl polypeptide 

and fractionating the eluate. Each fraction was checked ^J^^^J^^S^ about 2 ml of an 

L428 cell. 
Ex^mpJfiJ 

Snlnhle polypepf ^ft nf human origin 

^w«or^ nMA "nFFHIL18R-14" obtained by the method in Example 6-1 , IOjiI of 10xPCR 
One nanogram of an recombinant DNA pEFHiuw 5units/ul Pfu DNA polymer- 

and a nucleotide sequence encoding (H.s) 6 tag Dotn iinKeo wx „ XL1 _ B| MRF Kan" a strain of Escherichia 

NO:5. This DNA fragment was introd^m,^ mEg*. « J JUto JKLlt which contained a 

co " TTS!?1S^^ 0< the recombinant DNA in U8ua ! ZTE 

recombinant DNA pEFHILISRDI 2 H anamng | ro i contained the nucleotide sequence of SEQ ID 

ss'sssss * ;^ssr*£-. - *<- — - 

shown in FIG.8. introduced in COS-1 cells similarly as in Example 6-2 using the 

product for affinity chromatography commercialized byQIAGEN ^ ^^^^^ ^^^^ ^ s ^Xth PBS 
?BS containing 20mM imidazole to remove the J Suman soluble 

containing 250mM imidazole, and the e uate which the fractions 

polypeptide in each fraction by the method in Example 1-1 using I laoeiieo numan 
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.. anH ^.pd thus obtaining about 2ml of an aqueous solution containing the 

similar to those of IL-18R from L428 cell. 
Example 8 

SQlufalfi PftlVPfiP ttde Qf human Qriqin 

. . . p. MA « rt cpuii iftRni-H" accordinq to this invention was prepared 
A transformant containing a r ^ ,na i D ^ 0 S^ B R ^ r e r ^^igonrteMeshafoveepec- 
similarly as in Example?, except that sense 

tive nucleotide sequences as ^^^^ DNA in usual manner 

CATTAGTGATGGTGATGGT^TGTCTTTCAGTGAM £ nucleotide sequence of SEQ ID 

confirmed that in the recombmant DNA a cDNA WL18RU1 im elongation factor promotor EF1oP as 

W The po.yp««le of M. invention thus ob«.nod w« < ^^J^SnSlrtS*. aJo sequences of 

25 to those of the IL-18R from L428 cell 
Example 9 

Soyhio pniyppptide of mouse origin 
Example 9-1 

preparation of recombinant DNA 
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50 



A reaction product containing a first strand cDNA was "^Z^SSS 
manner from mouse liver, in place with *"V ^^'SJJSS^h SLi^ ««Pl « •» 
as in Example 2-3. The reaction ™ 8 ^^ sequence as shown 

sense and antisense primers ^MGCGGCCGCATCATTAGTGATGGTGAT- 
with 5'-TCAGTCGACGCCACCATGCATCATGAAGAA-S I anc 5 fa ^2^^ acid sequence described in 
GGTGATGTGTAAAGACATGGCC-3 ', which had ^ ee "^ r ^f ^ g «y.^^Q ?| ^) and also the nudeotide sequence 

in the nudeotide sequence of the SEQ ID NO 11. intrnduced into "XL1-BLUE MRF' KAN", a strain 

According to the method in SK? U SA. to transform. After a plasmid 

of Escherichia coli commercialized by Stratagene ^ " ^^.^f*' nudeotide sequence of SEQ ID NO:1 1 , the plas- 
DNAwascollededfromthetranslo^ 

mid DNA was introduced into "XL1-BLUE MRF KAN , £ ^™™ ^ ch coMlSM a recombinant DNA 

Cloning Systems. California. U.S.A., to obta,n ^V^T^^^^^i in the recombinant DNA 
■pEFMILISRSHr adding to th,s^ 
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F»amole9-2 

pr^r ? ^ of tanstermapi anri solllhlf> BabaasBtMfi 

a DNA encoding a soluble polypeptide of m ^ or ' g, "; mmprciali2ed bv Aiin0 moto Co., Inc., Tokyo. Japan, wasdistrib- 
"ASFIO^asemm-freenutrier^ a ^ density „ , 

uted in flat-bottomed cufture "j 1 *^ 

10 5 cells/ml, and cultivated in usual manner at 37 C n 5 * "J for affinity chromatography, commercal- 

irom the resultant culture and charged to a column of N.-NTA , £ B-PWW pBg ^ 20mM imida- 

ized by QIAGEN GmbH. HikJen. Germany, after £tf ^gf'^SSoBii imidazole while collecting and 
z0 .e to remove non-adsomed C0 ^;* S ^ 

in Example 1. revealing that it efficiently neutralized mouse IL-18. 



20 Exam ple 10 
i igufcl agent 
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Example 11 
nried in jection 



40 diseases including autoimmune diseases. 



ExameleJl 
Ointment 
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-H.-BIS.WAKO 104". a carboxyviny.po.ymer '^H^ 
HAOSE", a powdered 2 0 w/w %, and either polypeptide 

in sterilized distilled water to give f ^ v «f^ 

tion of susceptive diseases including autoimmune diseases. 
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Example 13 
Tablet 



10 



15 



20 



Ltd.. Oka»»na, Japan, ware separately admixed «*^^"^,XwinJ»,e)] pentamMNortoe oyartne. to 
each. ^;r,Ki a nH otahilitv and also bears an cell activating property, are use- 



acute teaatyJest 
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ad™sMe<iotMrape.'«^^ 

The polypeptide of this invention exhibits a remarkable etf cacy "^^^m** immunoreaction because the 
oTgans andfateo in treatment and prevention ^«^J^SSS mammals including human. Further, the 
polypeptide bears properties of suppressing and '^JSSlI^ of IL- 18. establishment of hybridoma cells 
peptide of this invention is useful in clarrf.cat.on of P^^™^ ^ nity chromatography and labelled 
Karecapableolprodu^^ 

assay to purify and detect IL-1 8. In ™.£ pCypeptide of this invention, which bears these 

SS^WpSSS- — accordin9 10 this imemm U8,n9 

^^e^cr?^ these remarkable effects, would be very significant and oontributive to the art. 



35 



40 



45 



50 



55 



16 



EP0 864 585A1 



SEQUENCE LISTING 
(1) GENERAL INFORMATION: 

(i) APPLI S;kabushiki KAISHA HAYASHIBARA SEIBUTSU kagaku 
KENKYUJO 

(ii) TITLE OF INVENTION : POLYPEPTIDES 
(iii) NUMBER OF SEQUENCES: 27 

(iv) ADDRE JJ^ SSBBsttW8HI „ KAISHA HAYASHIBARA SEIBUTSU 

( ' KAGAKU KENKYUJO 

(B) STREET: 2-3, 1-CHOME, SHIMOISHII 

(C) CITY : OKAYAMA 
IE) COUNTRY: JAPAN 

(F) POSTAL CODE (ZIP):700 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

,Vii ' S?\S"«ER, ,P 74...7/.1 
(Bl) FILING DATE : March 12, 1997 

(vii) PRIOR ^^^"S™. » 

(B2) FILING DATE: July 28, 1997 

(vii , p™*,™™. "Seer, » m.»W.' 

(B3) FILING DATE:October 9, 1997 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 1563 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness -.double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY :raat peptide 

(B) LOCATION :1- .1563 

(C) IDENTIFICATION METHOD :E 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

JJu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu Gly Glu Pro 
TTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG ATT GAA ACA 
11 Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 
A CC ACC AAA AGC TGG TAC AAA AGC AGT GGA TCA CAG GAA CAT GTG GAG 
Th 4 r Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
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40 45 



CTG AAC CCA AGO AGT TCC TCG AGA ATT GCT TTG CAT GAT TGT GTT TTG 
III Asn Pro Arg Ser Ser Ser Arg He Ala Leu His Asp Cys Val Leu 
GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC TTT TTC CAA 
III Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 
a" AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC AGA AGA AAT 
III Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val He Arg Arg Asn 
AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA ATT GTG GAA 
lit His ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys lie Val Glu 
GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC TAT CAA ACA 
III Lys Lys Phe Phe Gin He Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 
CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG CTA CTA CTG 
til Val ' Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 
GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG TTT GAA GAT 
G 8 lu Asn Asn Lys Asn Pro Thr lie Lys Lys Asn Ala Glu Phe Glu Asp 
CAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT GGA AAA CTA 
III Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu 



TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA GAT CGC AGT 
III Asn lie Thr Lys Thr Phe Asn lie Thr lie Val Glu Asp Arg Ser 
AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT GTT GCA GTG 
A 2 sn lie val Pro Val Leu Leu Gly Pro Lys Leu Asn His Val Ala Val 
GAA TTA III AAA AAC GTA AGG CTC AAC TGC TCT GCT TTG CTG AAT GAA 
HI L eu Gly Lys Asn Val Arg Leu Asn Cys Ser Ala Leu Leu Asn Glu 
GAG GAT GTA ATT TAT TGG HI TTC GGG GAA GAA AAT GGA TCG GAT CCT 
III Asp val He Tyr Trp Met Phe Gly Glu Glu Asn Gly Ser Asp Pro 
AAT ATA CAT GAA GAG AAA GAA ATG AGA ATT ATG ACT CCA GAA GGC AAA 
III He His Glu Glu Lys Glu Met Arg lie Met Thr Pro Glu Gly Lys 
TGG CAT GCT TCA AAA GTA TTG AGA ATT GAA AAT ATT GGT GAA AGC AAT 
TrP His Ala ser Lys Val Leu Arg lie Glu Asn He Gly Glu Ser Asn 
CTA AAT GTT TTA TAT AAT TGC ACT GTG GCC AGC ACG GGA GGC ACA GAC 

864 ^. *.„ r„ c Thr val Ala Ser Thr Gly Gly Thr Asp 

Leu Asn Val Leu Tyr Asn Cys Thr Val Aia * ^ 

275 280 
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AC C AAA AGC TTC ATC TTG GTG AGA AAA GAC ATG GCT GAT ATC CCA GGC 

III Lys Ser Phe He Leu Val Arg Lys Asp Met Ala Asp He Pro Gly 

CAC GTC TTC ACA AGA GGA ATG ATC ATA GCT GTT TTG ATC TTG GTG GCA 

III Val Phe Thr Arg Gly Met He lie Ala Val Leu lie Leu Val Ala 

C-TA GTG TGC CTA GTG ACT GTG TGT GTC ATT TAT AGA GTT GAC TTG GTT 

Valval Cys Leu Val Thr Val Cys Val lie Tyr Arg Val Asp Leu Val 

CTA TTT TAT AGA CAT TTA ACG AGA AGA GAT GAA ACA TTA ACA GAT GGA 

i°u 6 phe Tyr Arg His Leu Thr Arg Arg Asp Glu Thr Leu Thr Asp Gly 

^ ACA TAT GAT GCT TTT GTG TCT TAC CTA AAA GAA TGC CGA CCT GAA 

iy°s 4 Thr Tyr Asp Ala Phe Val Ser Tyr Leu Lys Glu Cys Arg Pro Glu 

AAT GGA GAG GAG CAC ACC TTT GCT GTG GAG ATT TTG CCC AGG GTG TTG 

Asn 2 Gly Glu Glu His Thr Phe Ala Val Glu He Leu Pro Arg Val Leu 

GAG AAA CAT TTT GGG TAT AAG TTA TGC ATA TTT GAA AGG GAT GTA GTG 

^Lys His Phe Gly Tyr Lys Leu Cys He Phe Glu Arg Asp Val Val 

CCT GGA GGA GCT GTT GTT GAT GAA ATC CAC TCA CTG ATA GAG AAA AGC 

J^Gly Gly Ala val Val Asp Glu He His Ser Leu lie Glu Lys Ser 

CGA AGA CTA ATC ATT GTC CTA AGT AAA AGT TAT ATG TCT AAT GAG GTC 

Leu Xle Xle Val Leu Ser Lys Ser Tyr Met Ser Asn Glu Val 

420 A ™ rr2 v rT r CAT GAA GCA TTG GTG GAA AGA AAA 

AGG TAT GAA CTT GAA AGT GGA CTC CAi ^ o 

^Tyr Glu Leu Glu Ser Gly Leu His Glu Ala Leu Val Glu Arg Lys 
ATT AAA ATA ATC TTA ATT GAA TTT ACA CCT GTT ACT GAC TTC ACA TTC 
iU 2 Lys Xle Xle Leu Xle Glu Phe Thr Pro Val Thr Asp Phe Thr Phe 
TTG CCC CAA TCA CTA AAG CTT TTG AAA TCT CAC AGA GTT CTG AAG TGG 
IT Pro Gin Ser Leu Lys Leu Leu Lys Ser His Arg Val Leu Lys Trp 
IE GCC GAT AAA TCT CTT TCT TAT AAC TCA AGG TTC TGG AAG AAC CTT 
iys 8 Ala Asp Lys Ser Leu Ser Tyr Asn Ser Arg Phe Trp Lys Asn Leu 
CTT TAC TTA ATG CCT GCA AAA ACA GTC AAG CCA GGT AGA GAC GAA CCG 
I- Met Pro Ala Lys Thr Val Lys Pro Gly Arg Asp Glu Pro 
500 50b 
GAA GTC TTG CCT GTT CTT TCC GAG TCT 

S"val Leu Pro Val Leu Ser Glu Ser 
515 b20 
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(3) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1557 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : CDNA 
(ix) FEATURE: 

(A) NAME/ KEY: mat peptide 

(B) LOCATION: 1 . .1557 

(C) IDENTIFICATION METHOD: S 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:2: 

„ r , Ar rr * TrA CAA AXT CAT GTG GTA GAG GGA GAA 

TCA AAA AGT TGT ATT CAC CGA TU\ uaa ah ^ a 

Ser Lys Ser Cys lie His Arg Ser Gin lie His Val Val Glu Gly Glu 
CCT TTT TAT CTG AAG CCA TGT GGC ATA TCT GCA CCA GTG CAC AGG AAT 
Pro Phe Tyr Leu Lys Pro Cys Gly lie Ser Ala Pro Val His Arg Asn 
GAA ACA GCC ACC ATG AGA TGG TTC AAA GGC AGT GCT TCA. CAT GAG TAT 
Olu Thr Ala Thr Met Arg Trp Ph. Lye Gly Ser Ala Serais Glu Tyr 
AGA GAG CTG 3 AAC AAC AGA AGC TCG CCC AGA GTC ACT TTT CAT GAT CAC 
HI Glu Leu Asn Asn Arg Ser Ser Pro Arg Val Thr Phe His Asp His 
ACC TTG GAA TTC TGG CCA GTT GAG ATG GAG GAT GAG GGA ACG TAC ATT 
Thr Leu Glu Phe Trp Pro Val Glu Met Glu Asp Glu Gly Thr Tyr 11. 
TCT CAA GTC GGA AAT GAT CGT CGC AAT TGG ACC TTA AAT GTC ACC AAA 
III Gin val Gly Asn Asp Arg Arg Asn Trp Thr Leu Asn Val Thr Lys 
AGA AAC AAA CAC AGC TGT TTC TCT GAC AAG CTC GTG ACA AGC AGA GAT 
Arg Asn Lys His Ser Cys Phe Ser Asp Lys Leu Val Thr Ser Arg Asp 
GTT GAA GTT AAC AAA TCT CTG CAT ATC ACT TGT AAG AAT CCT AAC TAT 
III Glu Val Asn Lys Ser Leu His He Thr Cys Lys Asn Pro Asn Tyr 
GAA GAG CTG ATC CAG GAC ACA TGG CTG TAT AAG AAC TGT AAG GAA ATA 
G 3 lu Glu Leu lie Gin Asp Thr Trp Leu Tyr Lys Asn Cys Lys Glu lie 
TCC AAA ACC CCA AGG ATC CTG AAG GAT GCC GAG TTT GGA GAT GAG GGC 
til Lys Thr Pro Arg lie Leu Lys Asp Ala Glu Phe Gly Asp Glu Gly 
TAC TAC TCC TGC GTG TTT TCT GTC CAC CAT AAT GGG ACA CGG TAC AAC 
III Tyr Ser Cys Val Phe Ser Val His His Asn Gly Thr Arg Tyr Asn 
ATC ACC AAG ACT GTC AAT ATA ACA GTT ATT GAA GGA AGG AGT AAA GTA 

576 , » rto Thr val lie Glu Gly Arg Ser Lys Val 

lie Thr Lys Thr Val Asn lie Thr Val lie uiu y a ^ 

180 185 
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SI Pro Ala lie Leu Gly Pro Lys Cys Glu Lys Val Gly Val Glu Leu 
GGA AAG GAT GTG GAG TTG AAC TGC AGT GCT TCA TTG AAT AAA GAC GAT 
SJ Lys Asp val Glu Leu Asn Cys Ser Ala Ser Leu Asn Lys Asp Asp 
CTG TTT TAT TGG AGC ATC AGG AAA GAG GAC AGC TCA GAC CCT AAT GTG 
III Phe Tyr Trp Ser lie Arg Lys Glu Asp Ser Ser Asp Pro Asn Val 
CAA GAA GAC AGG AAG GAG ACG ACA ACA TGG ATT TCT GAA GGC AAA CTG 
?li Glu Asp Arg Lys Glu Thr Thr Thr Trp He Ser Glu Gly Lys Leu 
CAT GCT TCA AAA ATA CTG AGA TTT CAG AAA ATT ACT GAA AAC TAT CTC 
SI Ala Ser Lys lie Leu Arg Phe Gin Lys He Thr Glu Asn Tyr Leu 
W GTT TTA TAT AAT TGC ACC GTG GCC AAC GAA GAA GCC ATA GAC ACC 
HI val Leu Tyr Asn Cys Thr Val Ala Asn Glu Glu Ala He Asp Thr 
^G AGC TTC GTC TTG GTG AGA AAA GAA ATA CCT GAT ATC CCA GGC CAT 
HI ser Phe Val Leu Val Arg Lys Glu He Pro Asp He Pro Gly His 
GTC TTT ACA GGA GGA GTA ACT GTG CTT GTT CTC GCC TCT GTG GCA GCA 
JS Phe Thr Gly Gly Val Thr Val Leu V.1 Ala Ser Val Ala Ala 
HI TGT ATA GTG ATT TTG TGT GTC ATT TAT AAA GTT GAC TTG GTT CTG 
va? 8 cys lie Val He Leu Cys Val He Tyr Lys Val Asp Leu Val Leu 
TTC TAT AGG CGC ATA GCG GAA AGA GAC GAG ACA CTA ACA GAT GGT AAA 
PheV Arg Arg He Ala Glu Arg Asp Glu Thr Leu Thr Asp Gly Lys 

340 „ "llZ t\ a r ra r TOT CAT CCT GAG AAT 

ACA TAT GAT GCC TTT GTG TCT TAC CTG AAA GAG TGT CAT O. 

SJV Asp AU Phe V.1 ser Tyr Leu Lys Glu cys His Pro Glu A.» 

AAA GAA GAG TAT ACT TTT GCT GTG GAG ACG TTA CCG AGG GTC CTG GAG 

G!u Tyr Thr Ph. Ala v.l Glu Thr L.U Pro AT, val Leu Glu 

AAA CAG TTT GGG TAT AAG TTA TGC ATA TTT GAA AGA GAT GTG GTG GCT 

,y°,°Gln Phe Gly Tyr Lys Leu Cys He Phe Glu Arg A.p v.l v.! Pro 

JGC GGA GCT GTT GTC GAG GAG ATC CAT TCA CTG ATA GAG AAA AGC CCG 

^ 8 Gly Al, val v.l Glu Glu lie His Ser Leu lie Glu Lys Ser Are 

AGG CTA ATC ATC GTT CTC AGC CAG AGT TAC CTG ACT AAC GGA GCC AGG 

i 2 tg 6 Leu lie II. V.l Leu Ser Glu ser Tyr Leu Thr As„ Gly Ala Are 

CGT GAG CTC GAG AGT GGA CTC CAC GAA GCA CTG GTA GAG AGG AAG ATT 
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1344 „ . • His Glu Ala Leu val Glu Arg Lys He 

Arg Glu Leu Glu Ser Gly Leu His w.u « 445 

AAG ATC IS TTA ATT GAG TTT ACT CCA GCC AGC AAC ATC ACC TTT CTC 
S?X1. He Leu He Glu Pbe Tbr Pro Ala Ser Asn He Tbr Pbe Leu 

450 ^ . . « rTC CTG AAG TCC TAC AGA GTT CTA AAA TGG AGG 

CCC CCG TCG CTG AAA CTC CIO flflu 

iJi'pro Ser Leu Lys Leu Lau Lys Ser Tyr Ar| v.! Leu Lye Trp «J9 
JS «C AGT CCC TCC ATG « TCA » TTC TGG AAG AAT CTT GTT TAC 
J5.'»P S.r Pro Ser Met Asn S.r Arg Phe Trp Lye Asa Leu »1 Tyr 
CTG ATG CCC GCA AAA GCC GTC AAG CCA TGG AGA GAG GAG TCG GAG GCG 
S 6 „« Pro AU Lye Ala v.l Lye Pro Trp Ar, Glu Glu ser Glu Ala 

500 

CGG TCT GTT CTC TCA GCA CCT 



1557 

Arg Ser Val Leu Ser Ala Pro 
515 



'^^SScrCHAlACT^STXCS, 

(A) LENGTH: 3 12 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness -.double 

(D) TOPOLOGY : linear 
(ii) MOLECULE TYPE:CDNA 

(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 1. .312 

C IDENTIFICATION METHOD : S 
(xi) SEQUENCE DESCRIPTION :SEQ ID NO:3: 

S. ser cys Tbr Ser Arg Pro His lie Tbr Val Val Glu Gly Glu Pro 
XTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG ATT GAA ACA 
!£. Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Tbr 
ACC ACC AAA AGC TGG TAC AAA AGC AGT GGA TCA CAG GAA CAT GTG GAG 
& Tbr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
CTG AAC CCA AGG AGT TCC TCG AGA ATT OCT TTG CAT GAT TGT GTT TTG 
£ Asn Pro Arg Ser Ser Ser Arg He Ala Leu His Asp Cys Val Leu 
GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC TTT TTC CAA 
III Pbe Trp Pro val Glu Leu Asn Asp Tbr Gly Ser Tyr Pbe Pbe Gin 
ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC AGA AGA AAT 
SE L ys Asn Tyr Tbr Gin Lys Trp Lys Leu Asn Val He Arg Arg Asn 
8 5 
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AAA CAC AGC TGT TTC ACT GAA AGA 

Lys His Ser Cys Phe Thr Glu Arg 
100 

(5) INFORMATION FOR SEQ ID NO: 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 921 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness -.double 

(D) TOPOLOGY : linear 
( i i } MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION : 1 . .921 

(C) IDENTIFICATION METHOD :S 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

TCA AAA AGT TGT ATT CAC CGA TCA CAA ATT CAT GTG GTA GAG GGA GAA 
tlr Lys ser Cys lie His Arg Ser Gin lie His val Val Glu Gly Glu 
CCT TTT TAT CTG AAG CCA TGT GGC ATA TCT GCA CCA GTG CAC AGG AAT 

110 Phe Tyr Leu Lys Pro Cys Gly lie Ser Ala Pro Val His Arg Asn 
GAA ACA GCC ACC ATG AGA TGG TTC AAA GGC AGT OCT TCA CAT GAG TAT 

111 Thr Ala Thr Met Arg Trp Phe Lys Gly Ser Ala Ser His Glu Tyr 
AGA GAG CTG AAC AAC AGA AGC TCG CCC AGA GTC ACT TTT CAT GAT CAC 
Ar g Glu Leu Asn Asn Arg Ser Ser Pro Arg Val Thr Phe His Asp His 
ACC TTG GAA TTC TGG CCA GTT GAG ATG GAG GAT GAG GGA ACG TAC ATT 
Thr Leu Glu Phe Trp Pro Val Glu Met Glu Asp Glu Gly Thr Tyr lie 
TCT CAA GTC GGA AAT GAT CGT CGC AAT TGG ACC TTA AAT GTC ACC AAA 
HI Gin val Gly Asn Asp Arg Arg Asn Trp Thr Leu Asn Val Thr Lys 
AGA AAC AAA CAC AGC TGT TTC TCT GAC AAG CTC GTG ACA AGC AGA GAT 
2J Asn Lys His Ser Cys Phe Ser Asp Lys Leu Val Thr Ser Arg Asp 
GTT GAA GTT AAC AAA TCT CTG CAT ATC ACT TGT AAG AAT CCT AAC TAT 

384 T to,i His lie Thr Cys Lys Asn Pro Asn Tyr 

Val Glu Val Asn Lys Ser Leu His lie inr >-y ^ 

GAA GAG CTG ATC CAG GAC ACA TGG CTG TAT AAG AAC TGT AAG GAA ATA 
oil Glu Leu lie Gin Asp Thr Trp Leu Tyr Lys Asn Cys Lys Glu He 
TCC AAA ACC CCA AGG ATC CTG AAG GAT GCC GAG TTT GGA GAT GAG GGC 
HI Lys Thr Pro Arg He Leu Lys Asp Ala Glu Phe Gly Asp Glu Gly 
TAC TAC TCC TGC GTG TTT TCT GTC CAC CAT AAT GGG ACA CGG TAC AAC 
Tyr Tyr Ser Cys Val Phe Ser Val His His Asn Gly Thr Arg Tyr Asn 
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170 1/s 
AT C ACC AAG ACT CTC AAT ATA ACA GTT ATT GAA GCA AGO ACT AAA OTA 

Vie Thr Lys Thr Val Asn He Thr Val He Glu Gly Arg Ser Lys Val 
AC T CCA GCT ATT TTA GGA CCA AAG TGT GAG AAG GTT GGT GTA GAA CTA 
5£ Pro Ala lie Leu Gly Pro Lys Cys Glu Lys Val Gly Val Glu Leu 
GGA AAG GAT GTG GAG TTG AAC TGC ACT GCT TCA TTG AAT AAA GAC GAT 
Si I*. Asp val Glu Leu Asn Cys Ser Ala Ser Leu Asn Lys Asp Asp 
CTG TTT TAT TGG AGC ATC AGG AAA GAG GAC AGC TCA GAC CCT AAT GTG 
III Phe Tyr Trp Ser He Arg Lys Glu Asp Ser Ser Asp Pro Asn Val 
CAA GAA GAC AGG AAG GAG ACG ACA ACA TGG ATT TCT GAA GGC AAA CTG 
HI Glu Asp Arg Lys Glu Thr Thr Thr Trp He Ser Glu Gly Lys Leu 
CAT GCT TCA AAA ATA CTG AGA TTT CAG AAA ATT ACT GAA AAC TAT CTC 
Sis Ala Ser Lys He Leu Arg Phe Gin Lys He Thr Glu Asn Tyr Leu 
^ GTT TTA TAT AAT TGC ACC GTG GCC AAC GAA GAA GCC ATA GAC ACC 
S val Leu Tyr Asn Cys Thr Val Ala Asn Glu Glu Ala He Asp Thr 
..0 AGC TTC GTC TTG GTG AGA AAA GAA ATA CCT GAT ATC CCA GGC CAT 
K ser Phe Val Leu Val Arg Lys Glu He Pro Asp He Pro Gly His 
290 295 



GTC TTT ACA 
921 

Val Phe Thr 
305 



l z \ INFORMATION FOR SEQ ID NO : 5 : 

( 6 } (?) Sequence characteristics 8 

(A) LENGTH: 621 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness :double 

(D) TOPOLOGY -.linear 
(ii) MOLECULE TYPE : CDNA 
(ix) FEATURE: 

(A) NAME/KEY :mat peptide 

(B) LOCATION: 1. .621 

C) IDENTIFICATION METHOD :S 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

~™ nrr rar ATT ACT GTG GTT GAA GGG GAA CCT 
GAA TCT TGT ACT TCA CGT CCC CAC ATT AUi ^ 

S, ser Cy. Thr s.r Ar 9 Pro Hi. lie Thj v.l « «U Gly Glu Pro 
TTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG ATT GAA ACA 
Leo Lys Hi. Cy. ser Cys ser u. Ala Hi. Glu lie ol» Thr 
ACC ACC AAA ACC TGG TAG AAA AGC AGT GGA TCA CAG GAA CAT GTG GAG 



144 



24 



EP0 864 585A1 



Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
CTG AAC CCA AGG AGT TCC TCG AGA ATT GCT TTG CAT GAT TGT GTT TTG 
III Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp Cys Val Leu 
GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC TTT TTC CAA 
III Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 
ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC AGA AGA AAT 
III Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val lie Arg Arg Asn 
AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA ATT GTG GAA 
lit His Ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys lie Val Glu 
GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC TAT CAA ACA 
lit Lys Lys Phe Phe Gin lie Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 
CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG CTA CTA CTG 
til val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 
GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG TTT GAA GAT 
ill Asn Asn Lys Asn Pro Thr lie Lys Lys Asn Ala Glu Phe Glu Asp 
GAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT GGA AAA CTA 
III Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu 
TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA GAT CGC AGT 
lit Asn lie Thr Lys Thr Phe Asn lie Thr lie Val Glu Asp Arg Ser 
AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT GTT GCA 
Zl lie val Pro Val Leu Leu Gly Pro Lys Leu Asn His Val Ala 



195 



(7) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 927 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness: double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 1. .927 

(C) IDENTIFICATION METHOD : E 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

GAA TCT TGT ACT TCA CGT CCC CAC ATT ACT GTG GTT GAA GGG GAA CCT 
JSu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu Gly Glu Pro 
TTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG ATT GAA ACA 
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II Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 
ACC ACC AAA AGC TGG TAG AAA AGC AGT GGA TCA CAG GAA CAT GTG GAG 
Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
CTG AAC CCA AGG AGT TCC TCG AGA ATT GCT TTG CAT GAT TGT GTT TTG 

III Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp Cys Val Leu 
GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC TTT TTC CAA 
Glu Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 
ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC AGA AGA AAT 
III Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val He Arg Arg Asn 
AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA ATT GTG GAA 
III His ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys lie val Glu 
GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC TAT CAA ACA 
Val Lys Lys Phe Phe Gin lie Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 
CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG CTA CTA CTG 
III Val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 
GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG TTT GAA GAT 
G !u Asn Asn Lys Asn Pro Thr He Lys Lys Asn Ala Glu Phe Glu Asp 
CAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT GGA AAA CTA 
III Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu 
TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA GAT CGC AGT 
III Asn He Thr Lys Thr Phe Asn lie Thr lie Val Glu Asp Arg Ser 
AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT GTT GCA GTG 
fsn He val Pro val Leu Leu Gly Pro Lys Leu Asn His Val Ala Val 
GAA TTA GGA AAA AAC GTA AGG CTC AAC TGC TCT GCT TTG CTG AAT GAA 
til Leu Gly Lys Asn Val Arg Leu Asn Cys Ser Ala Leu Leu Asn Glu 
GAG GAT GTA ATT TAT TGG ATG TTC GGG GAA GAA AAT GGA TCG GAT CCT 
III Asp Val He Tyr Trp Met Phe Gly Glu Glu Asn Gly Ser Asp Pro 
AAT ATA CAT GAA GAG AAA GAA ATG AGA ATT ATG ACT CCA GAA GGC AAA 
Asn He His Glu Glu Lys Glu Met Arg lie Met Thr Pro Glu Gly Lys 
TGG CAT GCT TCA AAA GTA TTG AGA ATT GAA AAT ATT GGT GAA AGC AAT 
816 
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Trp His Ala Ser Lys Val Leu Arg lie Glu Asn He flly Glu Ser Asn 
CTA AAT GTT TTA TAT AAT TGC ACT GTG GCC AGC ACG GGA GGC ACA GAC 
Ht Asn val Leu Tyr Asn Cys Thr Val Ala Ser Thr Gly Gly Thr Asp 
A CC AAA AGC TTC ATC TTG GTG III AAA GAC ATG GCT GAT ATC CCA GGC 
£ Lys ser Phe Xle Leu Val Ar 9 Lys Asp Met Ala Asp Xle Pro Gly 

ion 29b 



290 

CAC GTC TTC ACA AGA 
927 

His Val Phe Thr Arg 
305 



(8) INFORMATION FOR 8BQIDMO:7. 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1620 base pairs 

(B) TYPE:nucleic acid 

(C) st randedness : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 

(vi) ORIGINAL SOURCE: n der ived from a patient 

(A) ORGANISM : lymphoblastoid cell aeriv 

with Hodgkm's disease 

(B) INDIVIDUAL ISOLATE:L428 (FERM BP-5777) 

(ix) FEATURE: 

(A) NAME/KEY :sig peptide 

(B) LOCATION: 1. .57 

(C) IDENTIFICATION METHOD : E 

(ix) FEATURE: 

(A) NAME/KEY :mat peptide 

(B) LOCATION: 58. .1620 

(C) IDENTIFICATION METHOD : E 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

& «» cys « 3 <*. «- « - «- s *■* vai »- ne s !i val 

AGC ACT GCA GAA TCT TGT ACT TCA CGT CCC CAC ATT ACT GTG GTT GAA 
Hr Thr Ala Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu 

1 /w1 r JL TGC tcg TGT TCA CTT GCA CAT GAG 

GGG GAA CCT TTC TAT CTG AAA CAT TGC TCG l^i 

G 4 ly Glu Pro Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu 
ATT GAA ACA ACC ACC AAA AGC TGG TAC AAA AGC ACT GGA TCA CAG GAA 
\ll Glu Thr Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu 

30 nrrr- c4a AGG AGT TCC TCG AGA ATT GCT TTG CAT GAT 

CAT GTG GAG CTG AAC CCA AW* aui 

III vel Glu L.u Asn Pro «, S.r ser ser AT, He Al, Leu His Asp 
TST GTT TTG GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC 
SS V.1 Leu Glu Phe Trp Pro v,l Glu Leu Asn Asp T„r Gly Ser Tyr 
TTT TTC CAA aS AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC 
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Phe Phe Gin Met Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn val lie 
AGA AGA AAT AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA 
Arg Arg Asn Lys His Ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys 
ATT GTG GAA GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC 
ill val Glu val Lys Lys Phe Phe Gin He Thr Cys Glu Asn Ser Tyr 
TAT CAA ACA CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG 
Tyr Gin Thr Leu Val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys 
CTA CTA CTG GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG 
SS Leu Leu Glu Asn Asn Lys Asn Pro Thr lie Lys Lys Asn Ala Glu 
TTT GAA GAT CAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT 
Phe Glu Asp Gin Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn 
GGA AAA CTA TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA 
Hy Lys Leu Phe Asn lie Thr Lys Thr Phe Asn lie Thr He Val Glu 
GAT HI AGT AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT 
asp Arg ser Asn lie Val Pro Val Leu Leu Gly Pro Lys Leu Asn His 
GTT GCA GTG GAA TTA GGA AAA AAC GTA AGG CTC AAC TGC TCT GCT TTG 
III Ala val Glu Leu Gly Lys Asn Val Arg Leu Asn Cys Ser Ala Leu 
CTG AAT GAA GAG GAT GTA ATT TAT TGG ATG TTC GGG GAA GAA AAT GGA 
Hi Asn Glu Glu Asp Val He Tyr Trp Met Phe Gly Glu Glu Asn Gly 
TCG GAT CCT AAT ATA CAT GAA GAG AAA GAA ATG AGA ATT ATG ACT CCA 
HI Asp Pro Asn lie His Glu Glu Lys Glu Met Arg lie Met Thr Pro 
GAA GGC AAA TGG CAT GCT TCA AAA GTA TTG AGA ATT GAA AAT ATT GGT 
G 6 lu Gly Lys Trp His Ala Ser Lys Val Leu Arg lie Glu Asn He Gly 
GAA III AAT CTA AAT GTT TTA TAT AAT TGC ACT GTG GCC AGC ACG GGA 
III ser Asn Leu Asn Val Leu Tyr Asn Cys Thr Val Ala Ser Thr Gly 
GGC ACA GAC ACC AAA AGC TTC ATC TTG GTG AGA AAA GAC ATG GCT GAT 
SJ Thr Asp Thr Lys Ser Phe He Leu Val Arg Lys Asp Met Ala Asp 
ATC CCA GGC CAC GTC TTC ACA AGA GGA ATG ATC ATA GCT GTT TTG ATC 
i°l° 8 pro Gly His val Phe Thr Arg Gly Met He He Ala Val Leu He 
TTG GTG GCA GTA GTG TGC CTA GTG ACT GTG TGT GTC ATT TAT AGA GTT 
1056 
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Leu val Ala val Val Cys Leu Val Thr Val Cys Val lie Tyr Arg Val 
GAC TTG GTT CTA TTT TAT AGA CAT TTA ACS AGA AGA GAT GAA ACA TTA 
isp\eu val Leu Phe Tyr Arg His Leu Thr Arg Arg Asp Glu Thr Leu 
ACA GAT GGA AAA ACA TAT GAT GCT TTT GTG TCT TAC CTA AAA GAA TGC 
Thz 2 Asp Gly Lys Thr Tyr Asp Ala Phe Val Ser Tyr Leu Lys Glu Cys 
CGA CCT GAA AAT GGA III GAG CAC ACC TTT GCT GTG GAG ATT TTG CCC 
ArgVo Glu Asn Gly Glu Glu His Thr Phe Ala Val Glu lie Leu Pro 
AGG GTG TTG GAG AAA CAT TTT GGG TAT AAG TTA TGC ATA TTT GAA AGG 
Arg 8 val Leu Glu Lys His Phe Gly Tyr Lys Leu Cys lie Phe Glu Arg 
GAT GTA GTG CCT GGA GGA GCT GTT GTT GAT GAA ATC CAC TCA CTG ATA 
Asp 6 val val Pro Gly Gly Ala Val Val Asp Glu lie His Ser Leu lie 
GAG AAA AGC CGA AGA CTA ATC ATT GTC CTA AGT AAA AGT TAT ATG TCT 
G 3 lu 4 Lys Ser Arg Arg Leu He lie Val Leu Ser Lys Ser Tyr Met Ser 
AAT GAG GTC AGG TAT GAA CTT GAA AGT GGA CTC CAT GAA GCA TTG GTG 
Asn 2 Glu Val Arg Tyr Glu Leu Glu Ser Gly Leu His Glu Ala Leu Val 
GAA AGA AAA ATT AAA ATA ATC TTA ATT GAA TTT ACA CCT GTT ACT GAC 
G 4 lu°Arg Lys lie Lys lie lie Leu He Glu Phe Thr Pro Val Thr Asp 



TTC ACA TTC TTG CCC CAA TCA CTA AAG CTT TTG AAA TCT CAC AGA GTT 
Phe 8 Thr Phe Leu Pro Gin Ser Leu Lys Leu Leu Lys Ser His Arg Val 
CTG AAG TGG AAG GCC GAT AAA TCT CTT TCT TAT AAC TCA AGG TTC TGG 
Leu 6 Lys Trp Lys Ala Asp Lys Ser Leu Ser Tyr Asn Ser Arg Phe Trp 
AAG AAC CTT CTT TAC TTA ATG CCT GCA AAA ACA GTC AAG CCA GGT AGA 
Ly s 4 Asn Leu Leu Tyr Leu Met Pro Ala Lys Thr Val Lys Pro Gly Arg 
GAC GAA CCG GAA GTC TTG CCT GTT CTT TCC GAG TCT 
Asp°Glu Pro Glu val Leu Pro Val Leu Ser Glu Ser 



510 



(9) INFORMATION FOR SEQ ID NO: 8. 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 369 base pairs 

(B) TYPE: nucleic acid 

(C) strandedness : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY :sig peptide 
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(B) LOCATION : 1 . . 57 

(C) IDENTIFICATION METHOD : S 

(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 58. .369 

(C) IDENTIFICATION METHOD :S 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:8: 

Jet Asn Cys Arg Glu Leu Pro Leu Thr Leu Trp Val Leu lie Ser Val 
AGC ACT GCA GAA TCT TGT ACT TCA CGT CCC CAC ATT ACT GTG GTT GAA 
Hr Thr Ala Glu Ser Cys Thr Ser Arg Pro His He Thr Val Val Glu 
GGG G AA CCT TTC TAT CTG AAA CAT TGC TCG TOT TCA CTT GCA CAT GAG 
SIJ G lu Pro Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu 
ATT GAA ACA ACC ACC AAA AGC TGG TAC AAA AGC AGT GGA TCA CAG GAA 
\ll Glu Thr Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu 
CA T GTG- GAO CTG AAC CCA ACC ACT TCC TCO ACA ATT OCT TTG CAT GAT 
Sts val Glu Leu Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp 
TGT G TT TTC GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC 
Cys val Leu Glu Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr 
XTT TTC CAA ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC 
III Phe Gin Met Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val He 
AGA ACA AAT AAA CAC ACC TOT TTC ACT CAA AGA 
1% A rg Asn Lys His Ser Cys Phe Thr Glu Arg 
95 100 

(10) INFORMATION FOR SEQ ID NO:9: 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 678 base pairs 

(B) TYPE -.nucleic acid 

(C) strandedness : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA 
{ ix) FEATURE : 

(A) NAME /KEY : sig peptide 

(B) LOCATION:!. .57 

(C) IDENTIFICATION METHOD : S 

(ix) FEATURE: 

(A) NAME /KEY: mat peptide 

(B) LOCATION: 58. .678 

(C) IDENTIFICATION METHOD : S 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:9: 
S TG m TGT >» GM « CCC TTG «C CTT TGG GTG CTT A« TCT GTA 

St *s„ Cys „ «. « «» «- - «" «• Val " e S " 
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AGC ACT GCA GAA TCT TGT ACT TCA CGT CCC CAC ATT ACT GTG GTT GAA 
Hr Thr Ala Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu 
GGG GAA CCT TTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG 
ITy Glu Pro Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu 
ATT GAA ACA ACC ACC AAA AGC TGG TAC AAA AGC AGT GGA TCA CAG GAA 
HI Glu Thr Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu 
CAT GTG GAG CTG AAC CCA AGG AGT TCC TCG AGA ATT GCT TTG CAT GAT 
^is Val Glu Leu Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp 
TGT GTT TTG GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC 
%l val Leu Glu Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr 
TTT TTC CAA ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC 
lit Phe Gin Met Lys~Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val He 
AGA AGA AAT AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA 
21 Arg Asn Lys His Ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys . 
ATT GTG GAA GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC 
ill val Glu val Lys Lys Phe Phe Gin He Thr Cys Glu Asn Ser Tyr 
TAT CAA ACA CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG 
Tyr Gin Thr Leu Val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys 
CTA CTA CTG GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG 
21 Leu Leu Glu Asn Asn Lys Asn Pro Thr He Lys Lys Asn Ala Glu 
TTT GAA GAT CAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT 

576 « „ _ rs,« val His Phe Leu His His Asn 

Phe Glu Asp Gin Gly Tyr Tyr Ser Cys Val His Pne 

OOA AAA CTA TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA 
Z Lys Leu Phe Asn He Thr Lys Thr Phe Asn lie Thr He Val Glu 
GAT CGC AGT AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT 
S Arg ser Asn lie Val Pro Val Leu Leu Gly Pro Lys Leu Asn His 



190 195 
GTT GCA 
678 

Val Ala 



(11) INFORMATION FOR SEQ ID NO: 10: 

(Sequence characteristics: 

(A) LENGTH: 984 base pairs 

(B) TYPE: nucleic acid 
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(C) strandedness : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY : sig peptide 

(B) LOCATION: 1. .57 

(C) IDENTIFICATION METHOD : E 

(ix) FEATURE: 

(A) NAME/KEY: mat peptide 

(B) LOCATION: 58 . .984 

(C) IDENTIFICATION METHOD :E 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 10: 

ATG AAT TGT AGA GAA TTA CCC TTG ACC CTT TGG GTG CTT ATA TCT GTA 
Set Asn Cys Ar g Glu Leu Pro Leu Thr Leu Trp Val Leu lie Ser Val 
AGC ACT GCA GAA TCT TGT ACT TCA CGT CCC CAC ATT ACT GTG GTT GAA 
llr Thr Ala Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu 
GGG GAA CCT TTC TAT CTG AAA CAT TGC TCG TGT TCA CTT GCA CAT GAG 
IVy Glu Pro Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu 
ATT GAA ACA ACC ACC AAA AGC TGG TAC AAA AGC AGT GGA TCA CAG GAA 
\ll Glu Thr Thr Thr Lys Ser Tr P Tyr Lys Ser Ser Gly Ser Gin Glu 
CAT GTG GAG CTG AAC Ccl AGG AGT TCC TCG AGA ATT GCT TTG CAT GAT 
2 Al val Glu Leu Asn Pro Arg Ser Ser Ser Arg He Ala Leu His Asp 
TGT GTT TTG GAG TTT TGG CCA GTT GAG TTG AAT GAC ACA GGA TCT TAC 
Cys val Leu Glu Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr 
TTT TTC CAA 'ATG AAA AAT TAT ACT CAG AAA TGG AAA TTA AAT GTC ATC 
lit Phe Gin Met Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val He 
AGA AGA AAT AAA CAC AGC TGT TTC ACT GAA AGA CAA GTA ACT AGT AAA 
lit Arg Asn Lys His Ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys 
ATT GTG GAA GTT AAA AAA TTT TTT CAG ATA ACC TGT GAA AAC AGT TAC 
\ll val Glu val Lys Lys Phe Phe Gin lie Thr Cys Glu Asn Ser Tyr 
TAT CAA ACA CTG GTC AAC AGC ACA TCA TTG TAT AAG AAC TGT AAA AAG 
Ty ° r Gin Thr Leu Val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys 
CTA CTA CTG GAG AAC AAT AAA AAC CCA ACG ATA AAG AAG AAC GCC GAG 
SI Leu Leu Glu Asn Asn Lys Asn Pro Thr lie Lys Lys Asn Ala Glu 
TTT GAA GAT CAG GGG TAT TAC TCC TGC GTG CAT TTC CTT CAT CAT AAT 
III Glu Asp Gin Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn 



160 165 
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GGA AAA CTA TTT AAT ATC ACC AAA ACC TTC AAT ATA ACA ATA GTG GAA 

Gly Lys Leu Phe Asn lie Thr Lys Thr Phe Asn lie Thr lie Val Glu 

GAT III ACT AAT ATA GTT CCG GTT CTT CTT GGA CCA AAG CTT AAC CAT 

A ? sp Arg Ser Asn He Val Pro Val Leu Leu Gly Pro Lys Leu Asn His 

GTT GCA GTG GAA TTA III AAA AAC GTA AGG CTC AAC TGC TCT GCT TTG 

III Ala val Glu Leu Gly Lys Asn Val Arg Leu Asn Cys Ser Ala Leu 

CTG AAT GAA GAG GAT GTA ATT TAT TGG ATG TTC GGG GAA GAA AAT GGA 

III Asn Glu Glu Asp val He Tyr Trp Met Phe Gly Glu Glu Asn Gly 

TCG GAT CCT AAT ATA CAT GAA GAG AAA GAA ATG AGA ATT ATG ACT CCA 

III Asp Pro Asn lie His Glu Glu Lys Glu Met Arg lie Met Thr Pro 

GAA GGC AAA TGG CAT GCT TCA AAA GTA TTG AGA ATT GAA AAT ATT GGT 

III Gly Lys Trp His Ala Ser Lys Val Leu Arg lie Glu Asn lie Gly 

GAA III AAT CTA AAT GTT TTA TAT AAT TGC ACT GTG GCC AGC ACG GGA 

HI ser Asn Leu Asn Val Leu Tyr Asn Cys Thr Val Ala Ser Thr Gly 

Hi ACA GAC ACC AAA AGC TTC ATC TTG GTG AGA AAA GAC ATG GCT GAT 

ll° y Thr Asp Thr Lys Ser Phe He Leu Val Arg Lys Asp Met Ala Asp 

290 z ^ 
ATC CCA GGC CAC GTC TTC ACA AGA 
984 

He Pro Gly His Val Phe Thr Arg 
3C5 

(12) INFORMATION FOR SEQ ID NO: 11: 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 975 base pairs 

(B) TYPE:nucleic acid 

(C) strandedness : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 
(ix) FEATURE: 

(A) NAME/KEY :sig peptide 

(B) LOCATIONS. .54 

(C) IDENTIFICATION METHOD :S 

(ix) FEATURE: 

(A) NAME /KEY: mat peptide 

(B) LOCATION: 55. .975 

(C) IDENTIFICATION METHOD : S 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:H: 

ATG CAT CAT GAA GAA TTA ATC TTG ACA CTC TGC ATT CTC ATT GTT AAA 
Met His His Glu Glu Leu He Leu Thr Leu Cys He Leu II. Val Lys 
AGT GCC TCA AAA AGT TGT ATT CAC CGA TCA CAA ATT CAT GTG GTA GAG 
Sr Ala ser Lys Ser Cys He His Arg Ser Gin lie His Val Val Glu 
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GGA GAA CCT TTT TAT CTG AAG CCA TGT GGC ATA TCT GCA CCA GTG CAC 
III Glu Pro Phe Tyr Leu Lys Pro Cys Gly II. Ser Ala Pro Val His 
AGG AAT GAA ACA GCC ACC ATG AGA TGG TTC AAA GGC AGT GCT TCA CAT 
Arg Asn Glu Thr Ala Thr Met Arg Trp Phe Lys Gly Ser Ala Ser His 
GAG TAT AGA GAG CTG AAC AAC AGA AGC TCG CCC AGA GTC ACT TTT CAT 
III xyr Arg Glu Leu Asn Asn Arg Ser Ser Pro Arg Val Thr Phe His 
GAT CAC ACC TTG GAA TTC TGG CCA GTT GAG ATG GAG GAT GAG GGA ACG 
Asp His Thr Leu Glu Phe Trp Pro Val Glu Met Glu Asp Glu Gly Thr 
TAC ATT TCT CAA GTC GGA AAT GAT CGT CGC AAT TGG ACC TTA AAT GTC 
Tyr lie Ser Gin Val Gly Asn Asp Arg Arg Asn Trp Thr Leu Asn Val 
ACC AAA AGA AAC AAA CAC AGC TGT TTC TCT GAC AAG CTC GTG ACA AGC 
Thr Lys Arg Asn Lys His Ser Cys Phe Ser Asp Lys Leu Val Thr Ser 
AGA GAT GTT GAA GTT iTc AAA TCT CTG CAT ATC ACT TGT AAG AAT CCT 
Arg Asp val Glu Val Asn Lys Ser Leu His He Thr Cys Lys Asn Pro 
AAC TAT GAA GAG CTG ATC CAG GAC ACA TGG CTG TAT AAG AAC TGT AAG 
Asn Tyr Glu Glu Leu He Gin Asp Thr Trp Leu Tyr Lys Asn Cys Lys 
GAA ATA TCC AAA ACC CCA AGG ATC CTG AAG GAT GCC GAG TTT GGA GAT 
III lie ser Lys Thr Pro Arg lie Leu Lys Asp Ala Glu Phe Gly Asp 
GAG GGC TAC TAC TCC TGC GTG TTT TCT GTC CAC CAT AAT GGG ACA CGG 
III Gly Tyr Tyr Ser Cys val Phe Ser Val His His Asn Gly Thr Arg 
TAC AAC ATC ACC AAG ACT GTC AAT ATA ACA GTT ATT GAA GGA AGG AGT 
Tyr Asn lie Thr Lys Thr Val Asn lie Thr Val He Glu Gly Arg Ser 
AAA GTA ACT CCA GCT ATT TTA GGA CCA AAG TGT GAG AAG GTT GGT GTA 
K val Thr Pro Ala lie Leu Gly Pro Lys Cys Glu Lys Val Gly Val 
GAA CTA GGA AAG GAT GTG GAG TTG AAC TGC AGT GCT TCA TTG AAT AAA 
III L eu Gly Lys Asp Val Glu Leu Asn Cys Ser Ala Ser Leu Asn Lys 
GAC GAT CTG TTT TAT TGG AGC ATC AGG AAA GAG GAC AGC TCA GAC CCT 
IS Asp Leu Phe Tyr Trp Ser lie Arg Lys Glu Asp Ser Ser Asp Pro 
AAT GTG CAA GAA GAC AGG AAG GAG ACG ACA ACA TGG ATT TCT GAA GGC 
HI Val Gin Glu Asp Arg Lys Glu Thr Thr Thr Trp He Ser Glu Gly 
240 245 
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AAA CTG CAT GCT TCA AAA ATA CTG AGA TTT CAG AAA ATT ACT GAA AAC 
1% Leu His Ala Ser Lys He Leu Arg Phe Gin Lys lie Thr Glu Asn 
TAT CTC AAT GTT TTA TAT AAT TGC ACC GTG GCC AAC GAA GAA GCC ATA 
Tyr Leu Asn Val Leu Tyr Asn Cys Thr Val Ala Asn Glu Glu Ala lie 
CAC ACC AAG AGC TTC GTC TTG GTG AGA AAA GAA ATA CCT GAT ATC CCA 
S Thr Lys Ser Phe Val Leu Val Arg Lys Glu lie Pro Asp He Pro 



290 

GGC CAT GTC TTT ACA 
975 

Gly His Val Phe Thr 
305 



(13) INFORMATION FOR SEQ ID NO: 12: 
U (i) SEQUENCE CHARACTERISTICS : 



(A) LENGTH: 5 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 



^liuruwv.- - 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
Ui)^QUENCE DESCRIPTION : SEQ ID NO: 12: 

Trp His Ala Ser Lys 



1 



(14) INFORMATION FOR SEQ ID NO.13. 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

( i i ) MOLECULE TYPE: P eptide 

v) FRAGMENT TYPE : internal fragment 
Ixil^QUENCE DESCRIPTION:SEQ ID NO:13: 

He Met Thr Pro Glu Gly Lys 
1 5 

(15) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

v) FRAGMENT TYPE : internal fragment 
(xifSSScE DESCRIPTIONS ID NO:14: 

Ser Ser Gly Ser Gin Glu His Val Glu Leu Asn Pro Arg 
1 5 



(16) INFORMATION FOR SEQ ID N0:15: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 4 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE:peptide 

v) FRAGMENT TYPE : internal fragment 
(xilSSScB DESCRIPTIONS ID NO:15: 
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Ser Trp Tyr Lys 
1 



(17) INFORMATION FOR SEQ ID NO: 16: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 16: 

Leu Asn His Val Ala Val Glu Leu Gly Lys 



1 



5 " 



18: 



(18) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO:17 

Ser Phe lie Leu Val Arg 
1 5 

(19) INFORMATION FOR SEQ ID NO:18: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 15 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Thr Val Lys Pro Gly Arg Asp Glu Pro Glu Val Leu Pro Val Leu 
1 5 

(20) INFORMATION FOR SEQ ID NO:19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE : amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE -.internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID N0:19: 

Ser Asn lie Val Pro Val Leu Leu Gly Pro Lys 

(21) INFORMATION FOR SEQ ID NO: 20: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 521 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

&!SS££ ID N O: 2 0 = 

Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu Gly Glu Pro 



l 
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Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 
Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
Leu Asn Pro Arg Ser Ser Ser Arg He Ala Leu His Asp Cys Val Leu 
Glu Pne Trp Pro val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 
Met Lys Asn Tyr Thr Jn Lys Trp Lys Leu Asn Val He Arg Arg Asn 
Lys His Ser Cys Phe Thr Glu Arg Gin Val Thr Ser Lys lie Val Glu 
val Lys Lys III Phe Gin He Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 
Leu val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 



Glu Asn Asn Lys Asn Pro Thr lie Lys Lys Asn HI Glu Phe Glu Asp 

150 -L^ 3 



HI Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu 
Phe Asn lie Thr Lys Thr Phe Asn lie Thr lie Val Glu Asp Arg Ser 



165 

Thr Phe Asn 

A sn lie Val Pro Val Leu Leu Gly Pro Lys Leu Asn HiS g Vai Ala Val 

Glu Leu III Lys Asn Val Arg Leu Asn Cys Ser Ala Leu Leu Asn Glu 

215 zzu 



Glu Asp Val lie Tyr Trp Met Phe Gly Glu Glu Asn Gly Ser Asp Pro 
III lie His Glu Glu Lys Glu Met Arg lie Met Thr Pro Glu Gly Lys 
Trp His Ala ser Lys Val Leu Arg lie Glu Asn He Gly Glu Ser Asn 
260 265 



Leu Asn Val III Tyr Asn Cys Thr Val Ala Ser Thr Gly Gly Thr Asp 

280 



Thr Lys Ser Phe lie Leu Val Arg Lys Asp Met Ala Asp He Pro Gly 
His III Phe Thr Arg Gly Met He He Ala Val Leu He Leu Val Ala 
III val cys Leu Val Thr Val Cys Val He Tyr Arg Val Asp Leu Val 
Leu Phe Tyr Arg His Leu Thr Arg Arg Asp Glu Thr Leu Thr Asp Gly 
Lys Thr Tyr Asp Ala Phe Val Ser Tyr Leu Lys Glu Cys Arg Pro Glu 
Asn Gly Glu Glu His Thr Phe Ala Val Glu He Leu Pro Arg Val Leu 
Glu lys His Phe Gly Tyr Lys Leu Cys He Phe Glu Arg Asp Val Val 
III Gly Gly Ala Val III Asp Glu He His Ser Leu He Glu Lys Ser 
Arg Arg Leu He ill Val Leu Ser Lys Ser Tyr Met Ser Asn Glu Val 
Arg Tyr Glu ill Glu ser Gly Leu His Glu Ala Leu Val Glu Arg Lys 
lie Lys He He Leu He Glu Phe Thr Pro Val Thr Asp Phe Thr Phe 
Leu Pro Gin Ser Leu Lys Leu Leu Lys Ser His Arg Val Leu Lys Trp 
Lys Ala Asp Lys Ser Leu Ser Tyr Asn Ser Arg Phe Trp Lys Asn Leu 
Leu Tyr Leu Met Pro Ala Lys Thr Val Lys Pro Gly Arg Asp Glu Pro 
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1S 



25 



30 



40 



500 , l 0b 

Glu Val Leu Pro Val Leu Ser Glu Ser 
515 • 520 

5 (22) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 519 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

( i i ) MOLECULE TYPE:peptide 

10 ( Xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

ser Lys Ser Cys He His Arg. Ser Gin lie His Val Val Glu Gly Glu 
Pro Phe Tyr Leu Lys Pro Cys Gly lie Ser Ala Pro Val His Arg Asn 
Glu Thr Ala Thr Met Arg Trp Phe Lys Gly Ser Ala Ser His Glu Tyr 
Arg Glu Leu Asn Asn Arg Ser Ser Pro Arg Val Thr Phe His Asp His 
Thr Leu Glu Phe Trp Pro vS Glu Met Glu Asp Glu Gly Thr Tyr lie 
Ser Gin Val -Gly Asn Asp Arg Arg Asn Trp Thr Leu Asn Val Thr Lys 
Arg Asn Lys His Ser Cys Phe Ser Asp Lys Leu Val Thr Ser Arg Asp 
val Glu Val III Lys Ser Leu His lie Thr Cys Lys Asn Pro Asn Tyr 
Glu Glu III He Gin Asp Thr Trp Leu Tyr Lys Asn Cys Lys Glu He 
Ser Lys Thr Pro Arg He Leu Lys Asp Ala Glu Phe Gly Asp Glu Gly 
T yr Tyr Ser Cys Val III Ser Val His His Asn Gly Thr Arg Tyr Asn 
Xle Thr Lys Thr Si Asn lie Thr Val lie Glu Gly Arg Ser Lys Val 
Xhr Pro Ala £!! Leu Gly Pro Lys Cys Glu Lys Val Gly Val Glu Leu 
Gly Lys ASP val Glu Leu Asn Cys Ser Ala Ser Leu Asn Lys Asp Asp 
L eu Phe Tyr Trp Ser lie Arg Lys Glu Asp Ser Ser Asp Pro Asn Val 
III Glu Asp Arg Lys III Thr Thr Thr Trp lie Ser Glu Gly Lys Leu 
His Ala Ser Lys lie Leu Arg Phe Gin Lys lie Thr Glu Asn Tyr Leu 
Asn val leu Tyr Asn Cys Thr val Ala Asn Glu Glu Ala lie Asp Thr 



Ly, Ser Phe Val Leu Val Arg Lys Glu lie Pro Asp He Pro Gly His 
val Phe Thr Gly Gly Val Thr Val Leu Val^eu Ala Ser Val Ala Ala 
val Cys He Val He III Cys Val He Tyr Lys Val Asp Leu Val Leu 

» „ ??!. Ala Glu Arg Asp Glu Thr Leu Thr Asp Gly Lys 
Phe Tyr Arg Arg He Ala giu Arg »»v 35Q 

Thr Tyr «P Phe V,! s.r Tyr Leu Ly. «. cys His Pro «. » 

,y. «. Ill Tyr Thr Phe £. « «U * «. Pro «9 « « «» 

Ly. "l» Ph. OV Tyr Ly. L.u Cy. He Phe lo AT, »P «! V.X Pro 



55 
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HI Gly Ala val v.l III Glu He His Ser Leu lie Glu Lys Ser Arg 



395 400 



Arg Leu lie lie Val Leu Ser Gin Ser Tyr Leu Thr Asn Gly Ala Arg 



425 



Arg Glu Leu Olu Ser Gly Leu His Glu Ala Leu Val Glu Arg Lys lie 
3 440 



^° "I 455 4bU 

Pro Pro ser Leu Lys Leu Leu Lys Ser Tyr Arg Val Leu Lys Trp Arg 



Lys lie ne Leu lie Glu Phe Thr Pro Ala Ser Asn He Thr Phe Leu 

■ 455 * ° u 

Lys Ser Tyr 

A70 475 

S Asp ser Pro Ser Set Asn Ser Arg Phe Trp Lys Asn Leu val Tyr 

Leu Met Pro Ala Lys Ala Val Lys Pro Trp Arg Glu Glu Ser Glu Ala 

500 5u;> 
Arg Ser Val Leu Ser Ala Pro 
515 



(23) INFORMATION FOR SEQ ID NO:22: 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 309 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE:peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:22: 



Glu ser cys Thr Ser Arg Pro His lie Thr Val val Glu Gly Glu Pro 
Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 
Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 
Leu Asn Pro Arg Ser Ser Ser Arg He Ala Leu His Asp Cys Val Leu 
Glu Phe Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 
Met Lys Asn Tyr Thr oil Lys Trp Lys Leu Asn Val He Arg Arg Asn 
Lys His Ser Cys pS Thr Glu Arg Gin Val Thr Ser Lys lie Val Glu 



val Lys Lys Phe Phe Gin lie Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 



Leu val III ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 



Glu Asn Asn Lys Asn Pro S£ He Lys Lys Asn ii* Glu Phe Glu Asp 



Oil Gly Tyr Tyr Ser Cys Val His Phe Leu hIs His Asn Gly Lys Leu 



Phe Asn lie Thr Lys Thr Phe Asn II. Thr lie Val Glu Asp Arg Ser 



Asn lie val Pro Val Leu Leu Gly Pro Lys Leu Asn His Val Ala Val 
Glu Leu III Lys Asn Val Arg Leu Asn Cys Ser Ala Leu Leu Asn Glu 
Glu Asp Val lie Tyr Trp Met Phe Gly Glu Glu Asn Gly Ser Asp Pro 



III lie His Glu Glu Lys Glu Met Arg lie Met Thr Pro Glu Gly Lys 



Trp His Ala ser Lys Val Leu Arg lie Glu Asn lie Gly Glu Ser Asn 
L eu Asn Val Leu Tyr Asn Cys Thr Val Ala Ser Thr Gly Gly Thr Asp 
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275 280 285 

Thr Lys Ser Phe He Leu Val Arg Lys Asp Met Ala Asp He Pro Gly 
290 295 300 



His Val Phe Thr Arg 
305 

(24) INFORMATION FOR SEQ ID NO: 23: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 207 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE -.peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu Gly Glu Pro 

Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 

Thr Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 

Leu Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp Cys Val Leu 

Glu Pne Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 

Met Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val lie Arg Arg Asn 

Lys His Ser Cys Pne Thr Glu Arg Gin Val Thr Ser Lys lie Val Glu 

100 105 HO 

Val Lys Lys Phe Phe Gin lie Thr Cys Glu Asn Ser Tyr Tyr Gin Thr 

115 120 125 

Leu val Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu 

130 135 140 

Glu Asn Asn Lys Asn Pro Thr lie Lys Lys Asn Ala Glu Phe Glu Asp 

145 150 155 

Gin Gly Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu 
nee; 170 l' b 



165 /u * „ 

Phe Asn lie Thr Lys Thr Phe Asn lie Thr lie Val Glu Asp Arg Ser 

180 185 190 

Asn He Val Pro Val Leu Leu Gly Pro Lys Leu Asn His Val Ala 
, ~ .- 9 n n 205 



200 205 

(25) INFORMATION FOR SEQ ID NO:24: 
{ i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

{ i i ) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 24: 

Glu Ser Cys Thr Ser Arg Pro His lie Thr Val Val Glu Gly Glu Pro 

-5 10 x:> 

Phe Tyr Leu Lys His Cys Ser Cys Ser Leu Ala His Glu lie Glu Thr 

The Thr Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gin Glu His Val Glu 

Leu Asn Pro Arg Ser Ser Ser Arg lie Ala Leu His Asp Cys Val Leu 

Glu Pne Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gin 

Met Lys Asn Tyr Thr Gin Lys Trp Lys Leu Asn Val lie Arg Arg Asn 
85 90 *° 
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Lys His Ser Cys Phe Thr Glu Arg 
100 

(26) INFORMATION FOR SEQ ID NO:25: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 307 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

12ISSSS SSSfflSSfi« IDNO = 2 S: 

ser Lys Ser Cys lie His Arg Ser Gin lie His Val Val Glu Gly Glu 

Pro Phe Tyr Leu Lys Pro Cys Gly lie Ser Ala Pro Val His Arg Asn 

Olu Thr Ala Thr Met Arg Trp Phe Lys Gly Ser Ala Ser His Glu Tyr 

Arg Glu Leu Asn Asn Arg Ser Ser Pro Arg Val Thr Phe His Asp His 

Thr Leu Glu Phe Trp Pro Val Glu Met Glu Asp Glu Gly Thr Tyr lie 

Ser Gin Val Gly Asn Asp Arg Arg Asn Trp Thr Leu Asn Val Thr Lys 

Arg Asn Lys His ser Cys Phe Ser Asp Lys Leu Val Thr Ser Arg Asp 

val Glu val Asn Lys Ser Leu His He Thr Cys Lys Asn Pro Asn Tyr 

Glu Glu Leu He Gin Asp Thr Trp Leu Tyr Lys Asn Cys Lys Glu lie- 

Lys Asp Ala 

150 155 
ser Val His 

170 

185 

200 

215 

230 

245 

Leu Ara Phe 

265 

280 



031U biu J-ieu j.^ ^ - 140 

S„ Lys Thr Pro Arg lie Leu Lys Asp AX, Olu Phe Gly Asp Glu Gly 
£ Tyr S.r cy, v.l p" Ser vel Hie Hie Asn Gly Thr Are Tyr Aen 
ne Thr Lye Thr Vel Aen He Thr vel lie 01. Oly Are S.r Lys v.l 
Thr Pro «. ffi Leu Oly Pro Lye Cys Olv -ye v.! Gly vel Glu Leu 
Gly Lys Asp vex. olu Leu Aen- cy. ser Ale ser Leu Aen Lye Aep Asp 
L eu Phe Tyr Trp Ser He U Lye Glu Asp Ser ser Asp Pro Aen Vel 
lU Glu Asp Are Lye tlS Thr Thr Thr Trp lie Ser Glu Gly Lye Leu 
His Ale Ser Lys 32 Leu Are Phe Gin Lys He Thr Glu As; Tyr Leu 
Asn vel Leu Tyr Aen Oys Thr v.l Ale Asn olu Glu JJ. He Aep Thr 
Lys ser £ vel Leu v.l » Lye Glu lie Pro Aep lie Pro Gly His 

290 295 
Val Phe Thr 
305 

(27) INFORMATION FOR SEQ ID NO: 26: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 157 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

[iflSES* SSSS5S*«q io no= 26: 
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10 « 
A s P Gin val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

lie Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 

Ser va°l Lys Cys Glu Lys He Ser Xaa Leu Ser Cys Glu Asn Lys He 

At Ser Phe Lys Glu Me°t Asn Pro Pro Asp Asn He Lys Asp Thr Ly S 

ser Asp lie He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

Met Gin Phe G°lu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 t oho Tvs Leu lie Leu Lys Lys Glu Asp Glu Leu 
15 Lys Glu Arg Asp Leu Phe Lys Leu lie Leu y ^ 

Gly isp Arg Ser He Met Phe Thr val Gin Asn Glu Asp 
145 150 

(28) INFORMATION FOR SEQ ID NO: 27: 
20 ( 28 * (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 157 

(B) TYPE : amino acid 
(D) TOPOLOGY : 1 inear 

(xi) SEQUENCE DESCRIPTION? SEQ ID N0:27: 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn lie Asn 

A s P Gin val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

Xhr Asp lie asp 1 Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 

val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He lie 

aS Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 

Asp L eu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met Glu 

Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

Asp Asp SI Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

Lys Ser val Met Phe Thr Leu Thr Asn Leu His Gin Ser 



25 



30 



35 
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Claims 

» m epo^^^.««*^"« 6 '^ l " Ke, ^ 0nanU,,anO ' mO " e8e " e " aB ° S,O, 
animal, plant or microbe origin. 
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5. Tnepdypep*^^^ 
6 Tnepolypepttfeof^^ 
. 7 . Thepolypeptaeofc.^ 

8 The polypeptide of claim 1 , which contains erther amino acid sequence of SEQ ID NOs:22 to 25. 

9 . Anagemforinter.euKn-18^^ 
io claim 1. 

1 0. The agent of claim 9, which contains as stabilizer a protein, saccharide and/or buffer. 

11 . An anti-autoimmune disease agent in accordance with claim 9. 
' S 12. An immunosuppressant in accordance with claim 9. 

1 3. A DNA which encodes the polypeptide of claim 1 . 
20 14 The DNA of claim 13. which originates from human or mouse. 

li ™ DN A^«.»«*c^.P«.«^.«*«^.^«.« SEQ1 D > B,.S E 0«)N0 2 

or their complementary sequence, 
mentary sequence. 

19. The DNA of claim 13. which is placed in an autonomously replicable vector. 
35 20 The DNA ol Cairn 13. which is placed in a host of animal, plant or microbe origin. 

claim 1 ; and collecting the resultant polypeptide. 

ity chromatography using monoclonal antibody. 
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Lane 1 : Molecular weight markers 
Lane 2 : Sample (with monoclonal antibody) 
Lane 3 : Sample (without monoclonal antibody) 
Lane 4 : Molecular weight markers 
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